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Improving  the  Navy's  Material  Safety  Data  Sheet 

Management  Processes 


Executive  Summary 


The  Code  of  Federal  Regulations  requires  manufacturers  to  write  material 
safety  data  sheets  (MSDSs)  to  inform  purchasers  of  the  hazardous  characteristics 
of  items  they  sell.  The  Navy  developed  a  system  that  provided  the  MSDSs  to  its 
users  in  a  timely  manner  for  many  years.  However,  our  study  indicates  that  this 
system  Ccin  no  longer  efficiently  h^dle  the  volume  and  complexity  of  data  being 
received.  The  current  process  delays  access  to  MSDSs  for  many  hazardous  mate¬ 
rial  (HAZMAT)  items  until  long  after  the  HAZMAT  has  been  received  —  posing 
a  threat  to  safety.  Time  and  resources  are  consumed  by  an  outdated  MSDS  proc¬ 
essing  architecture.  Duplicate  submission  transaction  volumes  exceed  70  percent 
of  all  MSDS  submissions.  Consequently,  it  is  imperative  to  the  safety  of  HAZ¬ 
MAT  handlers  and  users  that  the  Navy  use  existing  technological  innovations 
and  process  reengineering  to  improve  system  processing  quality,  utility,  and  effi¬ 
ciency. 

An  outdated  processing  architecture  is  the  primary  contributing  factor  to  the 
delayed  access  to  MSDSs.  MSDSs  are  processed  by  three  geographically  dis¬ 
persed  Navy  activities.  The  processing  procedures  are  labor-intensive  and  time- 
consuming.  An  8-month  backlog  of  MSDSs  needing  review  exists.  Average 
processing  time  is  4  weeks.  Without  the  aid  of  an  electronic  linkage,  activities 
communicate  inefficiently  —  exchanging  MSDSs  through  the  U.S.  mail  on  paper 
or  on  diskettes. 

The  MSDSs,  primarily  in  written  form,  are  diversely  formatted,  reflecting  in¬ 
dividual  companies'  business  and  manufacturing  practices,  needs,  and  informa¬ 
tion  systems.  As  a  result,  the  Navy  must  manually  rekey  the  information  for 
each  MSDS  processed. 

Excessive  numbers  of  MSDS  submissions,  consisting  primarily  of  duplicate 
MSDSs,  exist  because  procurement  activities  are  unable  to  easily  determine  if  the 
same  MSDS  has  already  been  submitted.  Every  distinct  HAZMAT  procurement 
action  requires  the  submission  of  a  new  MSDS.  Significant  resources  are  ex¬ 
pended  by  central  MSDS  processing  points  to  identify  duplicate  MSDSs  to  pre¬ 
clude  their  input  to  the  MSDS  data  base. 

Using  an  electronic  processing  architecture  that  exploits  existing  telecommu¬ 
nications  capabilities  in  conjunction  with  the  use  of  electronic  data  interchange 
(EDI)  technologies  can  initially  reduce  MSDS  processing  backlogs,  improve  data 
accuracy,  and  streamline  document  processing.  Once  data  are  more  readily 
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avaHable  to  potential  HAZMAT  handlers  and  users,  either  on-line  or  through 
more  timely  mass  distribution  methodologies,  better-informed  decisions  can  be 
made. 

Navy  policies  exceed  regulatory  guidance  by  Imking  every  hazardous  item 
to  a  specific  MSDS  and  establishing  legal  liability  for  product  safety  and  han¬ 
dling  with  the  manufacturer  or  distributor  identified  on  the  product.  Conse¬ 
quently,  multiple  versiorrs  of  the  same  MSDS  are  maintained  in  the  MSDS  data 
base.  This  subtle  distinction  in  policy  interpretation  diverts  the  focus  of  the  in¬ 
tended  process  from  protection  of  employees  and  the  environment  to  excessive 
volumes  of  data  manipulation.  We  conclude  that  only  manufacturers'  MSDSs 
should  be  submitted  to  enable  better  conformance  with  the  Code  of  Federal 
Regulations  and  reduce  MSDS  processing  requirements. 

The  Navy's  material  management  system  does  not  fully  accommodate 
HAZMAT-umque  handling  and  storage  requirements.  Ongoing  Navy  initiatives 
address  improved  HAZMAT  management,  but  they  are  neither  tied  to  the  mate¬ 
rial  management  system  nor  integrated  among  themselves.  As  a  result,  multiple 
processes  and  attendant  resources  are  employed  to  collect,  manage,  and  distrib¬ 
ute  many  of  the  same  or  similar  HAZMAT  management  data.  We  conclude  that 
the  strategic  planning  for  and  coordmation  of  HAZMAT  management  initiatives, 
information  system  improvements,  and  the  electronic  exchange  of  HAZMAT 
data  will  dramatically  improve  system  efficiency. 

We  recommend  that  the  Navy  adopt  and  execute  an  aggressive  approach  to 
HAZMAT  data  management  by  implementing  the  following  actions: 

♦  Establish  an  evolutionary  electronic  architecture  for  collecting,  managing, 
and  distributing  MSDSs. 

♦  Develop  and  sponsor  policy  changes  requiring  the  one-time  submission  of 
an  MSDS,  the  submission  of  only  the  manufacturer's  MSDS,  and  the  cross 
reference  between  products  sold  by  distributors  and  the  manufacturer's 
MSDS. 

♦  Develop  a  continuing  working  relationship  with  industry  to  use  a  univer- 
saUy  acceptable  format  (e.g.,  electronic  data  interchange)  for  codifying  and 
electronically  submitting  MSDSs. 

♦  Develop  a  strategic  plan  integrating  Navy  HAZMAT  and  electronic  com¬ 
merce  initiatives.  Use  the  MSDS  data  set  to  drive  the  processing  and  dis¬ 
semination  of  information  to  other  systems  based  on  the  original  electronic 
receipt. 

^  We  further  recommend  that,  consistent  with  DoD  objectives  and  corporate 
mformation  management  principles,  the  Navy  coordinate  its  programmatic 
uutiatives  with  OSD,  other  Services,  and  other  agencies  to  ensure  a  consis¬ 
tency  of  business  practices  and  standard  approaches  to  information  ex¬ 
changes. 
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If  the  Navy  takes  these  actions,  we  believe  industry  will  be  more  cooperative 
in  pursuing  a  progressive  relationship  with  government  to  improve  the  elec¬ 
tronic  exchange  and  usefulness  of  HAZMAT  information.  The  Navy  is  well- 
positioned  to  exploit  current  technologies  and  business  process  improvement  op¬ 
portunities  in  managing  HAZMAT  data  requirements.  Strong  management  sup¬ 
port  for  an  enhanced  HAZMAT  management  system  exists.  The  Navy  already 
operates  an  aggressive  electronic  commerce  program  using  EDI  to  exchange  rou¬ 
tine  business  information  among  its  many  commercial  trading  partners. 

Cost-effective  process  reengineering  of  existing  business  practices  will  re¬ 
duce  procurement  office  workload,  streamline  data  flows,  eliminate  the  process¬ 
ing  of  duplicative  MSDSs,  and  reduce  the  technical  screening  workload.  By 
using  EDI  techniques  to  exchange  MSDS  information  among  its  trading  partners, 
the  Navy  will  reduce  paper  handling  delays  and  costs,  improve  data  accuracy, 
and  facilitate  effective  use  of  the  MSDS  data.  We  estimate  that  with  these  en¬ 
hancements,  the  Navy  could  achieve  an  overall  process  cost  reduction  of  ap¬ 
proximately  57  percent. 
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Chapter  1 


Introduction 


Scope  of  the  Problem 

When  improperly  handled,  hazardous  material  (HAZMAT)^  used  for  opera¬ 
tional  purposes  can  pose  a  threat  to  employees  and  public  safety.  To  minimize 
the  risk  associated  with  HAZMAT  handling  and  use,  the  Navy  developed  the 
Navy  Pollution  Prevention  (P2)  Program.  That  program  provides  guidance  for 
Navy  managers  in  all  phases  of  HAZMAT  management  —  from  acquisition  and 
shelf-life  programs  to  safe  handling  and  disposal. 

To  handle  HAZMAT  safely,  one  must  recognize  the  dangers  inherent  in  its 
use.  A  cornerstone  of  the  P2  program  is  the  way  in  which  HAZMAT  character¬ 
istics  cire  described  and  communicated  to  its  handlers  and  users.  The  material 
safety  data  sheet  (MSDS)  is  the  document  used  to  convey  that  descriptive  infor¬ 
mation.  The  MSDS  program  was  designed  to  provide  data  to  users  and  handlers 
of  HAZMAT  to  promote  its  safe  handling,  storage,  use,  transportation,  and  envi- 
ronmentcilly  acceptable  disposal. 

Hxmdreds  of  thousands  of  MSDSs  are  currently  in  print.  They  address  a 
wide  variety  of  HAZMAT  and  reflect  the  business  and  manufacturing  practices, 
the  needs,  and  the  information  systems  of  many  companies.  Each  year,  procure¬ 
ments  by  the  Navy  require  the  addition  of  nearly  50,000  MSDSs,  each  requiring 
special  attention.  This  individual  attention  is  slow,  expensive,  and  labor-  and 
paper-intensive. 


Basis  for  HAZMAT  Communication  and 
Reporting  in  Law 

The  Occupational  Safety  and  Health  Administration  (OSHA)  published  ad¬ 
ministrative  procedures  in  the  Code  of  Federal  Regulations  (CFR),  Title  29,  Chap¬ 
ter  XVII,  section  1910,  to  address  HAZMAT  communication  and  operations  in  aU 
segments  of  trade  within  CONUS. 

Requirements  for  MSDS  management  in  DoD  are  set  forth  in  DoD  Instruc¬ 
tion  (DoDI)  6050.5,  DoD  Hazard  Communication  Program.  Generally,  procedures 
specified  therein  are  "judicially  recognized,"  and  thus,  are  legally  binding  on  the 
various  DoD  Services  and  agencies. 


'For  the  purpose  of  this  report,  FIAZMAT  refers  only  to  hazardous  chemicals  and 
not  the  waste  resulting  from  their  use. 
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Within  the  Navy,  the  CJiief  of  Naval  Operations  (CNO)  has  designated  the 
Naval  Supply  Systems  Command  (NAVSUPSYSCOM)  as  Executive  Agent  for 
overall  P2  program  management.  The  governing  regulation  is 
OPNAVINST  4110.2A,  Hazardous  Material  Control  and  Management. 


Industry  Involvement  in  MSDS  Design 


Hazardous  material  management  involves  numerous  complex  environ¬ 
mental,  social,  and  business  issues.  Evolving  business  trends  emphasizing  oper¬ 
ating  cost  reductions  and  responsible  environmental  policy  have  fostered 
tremendous  process  improvement  opportunities.  Major  chemical  and  related  in¬ 
dustry  trade  groups  and  associations  have  acknowledged  the  importance  of 
comprehensive  HAZMAT  data  and  have  developed  a  consensus  position  for  a 
consistent  MSDS  written  format  and  structure.  This  agreement  marks  the  first 
step  toward  codifying  a  large  portion  of  the  MSDS  data  content,  managing  HAZ¬ 
MAT  information  in  a  relational  data  base,  and  using  electronic  commerce  capa¬ 
bilities  to  exchange  information  among  trading  parties.  Industry  is  increasing  its 
activity  in  restructuring  existing  files  and  improving  the  automated  management 
of  HAZMAT  information.  We  view  this  as  an  exciting  opportunity  for  DoD  be¬ 
cause  the  public  sector  is  completely  dependent  on  industry  to  provide  MSDS 
data. 


Problems  with  Current  MSDS  Processing 


The  Navy's  current  method  of  managing  MSDS  data  is  slow  and  inefficient. 
These  conditions  exist,  in  part,  because  of  policy  and  process  weaknesses. 


Seventy  Percent  of  MSDSs  are  Duplicates 

Policy  weaknesses  revolve  aroimd  Navy  guidelines  that  are  more  stringent 
than  envisioned  by  the  OSHA.  Through  29  CFR,  OSHA  requires  that  handlers 
and  users  of  HAZMAT  have  reasonable  access  to  relevant  safety  data.  As  a  re¬ 
sult,  manufacturers  prepare  an  MSDS  for  each  HAZMAT  product  they  produce. 
Each  distinct  procurement  requires  submission  of  an  MSDS.  Since  the  same 
product  is  often  procured  many  times,  multiple  MSDSs  are  collected  for  each 
product  -  causing  duplication.  The  volume  of  duplicate  MSDSs  collected  ex¬ 
pands  geometrically  when  one  considers  that  many  manufacturers  use  several 
distributors  for  each  product,  and  each  distributor's  MSDS  is  treated  as  an  origi¬ 
nal.  The  Navy  collects  approximately  50,000  MSDSs  annually,  adding  exces¬ 
sively  and  unnecessarily  to  system  workload  because  70  percent  are  duplicates. 
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The  MSDS  Processing  Architecture  is  Not  Effectively  Automated 


The  MSDS  processing  architecture  is  ill-equipped  to  handle  the  document 
volumes  in  a  timely  manner.  Major  participants  in  the  MSDS  process  are  geo¬ 
graphically  dispersed;  they  communicate  through  the  U.S.  maU.  With  paper  and 
floppy  disks  as  the  primary  media  for  data  exchange,  limited  use  of  teclmology 
contributes  to  lengthy  delays  in  data  transfer,  multiple  instances  of  data  entry, 
and  frequent  exposure  to  human  keystroking  and  processing  errors.  The  MSDS 
processing  pipeline  is  approximately  4  weeks  long,  with  a  backlog  queue  of  as 
long  as  8  months.  This  delay  sometimes  results  in  HAZMAT  use  and  disposal 
before  the  system  has  responded  to  the  initial  handler's  and  user's  need  for  ac¬ 
cess  to  an  MSDS. 


Summary  of  Recommendations 

Short  Term 


To  eliminate  inunediate  problems  associated  with  the  MSDS  process  and  to 
fuUy  comply  with  OSHA  objectives,  the  Navy  should  implement  policy  and 
process  changes  that  facilitate  cost-effective  operations  within  an  electronic  (i.e., 
automated)  architecture.  Immediate  benefits  wiU  be  forthcoming  by  eliminating 
the  wasteful  submission  and  processing  of  duplicate  MSDSs.  The  Navy  should 
sponsor  policy  changes  to  enable  procurement  activities  to  validate  prior  submis¬ 
sions  of  manufacturers'  MSDSs  and  preclude  subsequent  resubmission  of  the 
same  MSDS  or  a  distributor's  version  of  it. 


Long  Term 


As  a  long-term  initiative,  the  Navy  should  augment  the  objectives  of  its 
MSDS  technical  review  process  to  streamline  the  data  base  through  maximum 
use  of  a  single  MSDS  for  multiple  products,  in  addition  to  ensuring  accuracy.  It 
should  pursue  that  objective  by  supporting  the  maximum  use  of  MSDS  stan¬ 
dardization  through  aggressive  coordination  with  industry  and  the  use  of  cur¬ 
rent  data  base  management  technology. 

Lengthy  MSDS  processing  time  can  practically  be  eliminated  by  using  an 
electronic  architecture.  We  recommend  the  following  approach  to  implement 
that  architecture: 

♦  Aggressively  coordinate  with  industry  to  establish  electronic  data  inter¬ 
change  (EDI)  trading  arrangements. 

♦  Employ  commercial  off-the-shelf  software  to  automate  MSDS  receipt,  distri¬ 
bution,  manipulation,  and  management. 
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♦  Use  the  Navy's  existing  telecommtmications  network  to  electronically  link 

all  participants  in  the  process. 

Finally,  from  a  strategic  perspective,  we  recommend  that  the  Navy  develop 
a  plan  integrating  the  various  scattered  initiatives  aimed  at  improving  HAZMAT 
management.  That  plan  should  also  address  incorporation  of  HAZMAT  manage¬ 
ment  information  requirements  into  the  emerging  material  management  system. 

Organization  of  the  Report 

This  report  documents  the  Navy's  current  MSDS  handling  process  and  our 
analysis  of  that  process.  We  recommend  ways  to  transition  to  a  more  efficient 
system  by  incorporating  business  process  improvements  and  EDI  techniques. 
Our  recommendations  constitute  an  evolutionary  plan  for  electronically  ex¬ 
changing  information  with  industry  and  coordinating  the  Navy-industry  effort 
with  the  Federal  government's  standards  for  electronically  exchanging  data. 

Chapter  2  describes  the  current  MSDS  process  and  discusses  our  findings 
and  conclusions.  Chapter  3  presents  our  recommendations  for  reengineering  the 
PiAZMAT  management  process.  Appendix  A  documents  the  economic  analysis 
performed.  Appendix  B  provides  a  brief  description  of  EDI.  Appendix  C  is  a 
glossary  of  acronyms. 
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Chapter  2 


Current  Process  Flow  of  Material  Safety 
Data  Sheets 

Organizational  Relationships 

Figure  2-1  illustrates  the  relationships  among  the  key  participants  in  the  ma¬ 
terial  safety  data  sheet  (MSDS)  process  flow. 

The  MSDS  process  flow  involves  an  inter-Service-agency  relationship  be¬ 
tween  the  Navy  and  the  Defense  Logistics  Agency  (DLA).  Within  the  Navy,  at 
the  second  echelon,  the  NAVSUPSYSCOM  sponsors  the  Installations  and  Envi¬ 
ronment  Pollution  Prevention  Office,  and  it  has  direct  command  authority  over 
several  organizations  that  act  as  subfocal  points.  The  subfocal  point  organiza¬ 
tions  include  the  Navy  Ships  Parts  Control  Center  (SPCQ  and  the  Navy  Material 
Transportation  Office  (NAVMTO),  which  are  independent  commands.  The  Pol¬ 
lution  Prevention  Office  provides  policy  direction  on  MSDS  processing  for  both 
organizations. 

Also  at  the  second  organizational  echelon  and  reporting  directly  to  the  Of¬ 
fice  of  the  Chief  of  Naval  Operations  is  the  Bureau  of  Medicine  and  Surgery  (BU- 
MED).  It  maintciins  command  authority  over  the  Navy  Environmental  Health 
Center  (NEHC),  which  is  the  Navy's  focal  point  for  MSDS  processing.  While 
BUMED  contributes  to  the  overall  pollution  prevention  program,  it  does  not  in¬ 
teract  directly  with  any  other  participants  in  the  MSDS  process.  The  Pollution 
Prevention  Office  at  NAVSUPSYSCOM  provides  NEHC  with  the  financial  re¬ 
sources  and  policy  direction  for  MSDS  processing.  SPCC  and  NAVMTO  are  re¬ 
sponsible  for  validating  and  providing  specialized  data  requirements  for  MSDSs. 

Within  DLA,  the  HAZMAT  program  at  the  Defense  General  Supply  Center 
(DGSC)  operates  the  Hazardous  Material  Information  System  (HMIS),  the  central 
repository  for  all  MSDSs  provided  to  the  Federal  government.  DGSC  also  is  the 
focal  point  for  all  DLA-obtained  MSDS  processing  actions. 

The  MSDS  process  incorporates  a  variety  of  functional  relationships.  For  the 
overall  process,  because  it  is  an  inter-Service,  interagency  process,  the  highest 
common  authority  is  within  the  Office  of  the  Secretary  of  Defense.  Within  the 
Navy,  the  Deputy  Chief  of  Naval  Operations  (Logistics)  maintains  both  policy 
and  management  authority  common  to  all  participants. 
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U.S.  Navy 


Command  and  Management 
“  ^  Policy 

Infonnation  Only 


Note:  NAVMTO  =  Navy  Material  Transportation  Office. 

Figure  2-1. 

Functional  Relationships  Among  Key  Participants  in  the  MSDS  Process  Flow 


Because  both  the  management  and  informational  relationships  are  complex, 
extensive  communication  and  policy  coordination  are  required  between  DLA 
and  each  Service  or  agency,  within  the  Navy,  and  among  the  separate  contribut¬ 
ing  organizations.  We  do  not  find  any  evidence,  however,  to  suggest  that  the  or¬ 
ganizational  complexity  adversely  affects  the  quality  of  the  MSDSs  submitted  to 
HMIS. 
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Description  of  the  Current  MSDS  Process  Flow 

Requirements  for  MSDS  Submission 

Title  29  of  the  Code  of  Federal  Regulations  requires  that  manufacturers  of 
HAZMAT  develop  an  MSDS  for  each  hazardous  item  that  they  produce.  Title  29 
further  requires  that  employers  have  an  MSDS  for  each  hazardous  item  they  use. 
Department  of  Defense  Instruction  (DoDI)  6050.5,  DoD  Hazard  Communication 
Program,  prescribes  the  general  flow  of  MSDS  data  from  the  manufacturer,  the 
source  of  HAZMAT,  to  HMIS,  the  central  point  of  MSDS  distribution  for  the  Fed¬ 
eral  government.  Figure  2-2  depicts  the  information  flow  resulting  from  the 
Navy's  implementation  of  DoDI  6050.5. 

Chief  of  Naval  Operations  Instruction  (OPNAVINST)  5100.23B,  Naiy  Occu¬ 
pational  Safety  and  Health  (NAVOSH)  Program  Manual,  requires  the  requisitioner 
to  clearly  indicate  on  the  requisition  that  the  item  being  ordered  is  hazardous. 
Federal  Standard  313C,  Mlaterial  Safety  Data,  Transportation  Data  and  Disposal  Data 
for  Hazardous  Materials  Furnished  to  Government  Activities,  identifies  the  Federal 
Supply  Qasses  of  potential  HAZMAT  in  two  separate  tables.  An  MSDS  must  be 
submitted  for  all  HAZMAT  items  listed  in  Table  I  and  for  the  items  listed  in  Ta¬ 
ble  II  that  have  one  or  more  of  the  hazardous  characteristics  identified  in  Federal 
Standard  313C. 


Sort  adds/changes, 


KEY 


Additional  infomation  Notmal  MSDS  flow 

raquimments  when  needed 

Note:  SMCC  =  Specific  Material  Content  Code;  HCC  =  Hazardous  Characteristics  Code;  NSN  =  National  Stock 
Number. 

Figure  2-2. 

Current  MSDS  Information  Plow  Resulting  from  the  Navy's  Implementation 
of  DoDI  6050.5 
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One  Navy  goal  is  to  minimize  the  proliferation  and  use  of  HAZMAT  during 
all  operations.  To  this  end,  the  Navy  publishes  lists  of  authorized  HAZMAT  for 
use  on  ships  and  by  shore  activities.  A  ship's  HAZMAT  list  (SHML)  identifies 
hazardous  items  authorized  for  use  by  each  Navy  ship.  An  authorized  use  list 
(AUL)  accomplishes  the  same  purpose  for  shore  activities.  Requisitions  for 
HAZMAT  not  identified  on  the  appropriate  authorization  list  must  be  accompa¬ 
nied  by  a  written  certification  describing  the  requirement  for  that  HAZMAT. 

On  ships  that  have  a  safety  office  (mostly  supply  and  maintenance  tenders 
that  store  HAZMAT  for  longer  periods  of  time),  the  supply  or  maintenance  office 
obtains  an  MSDS  for  review  by  a  safety  officer  and  approval  from  a  Command¬ 
ing  Officer  prior  to  requisitioning  HAZMAT.  They  obtain  the  MSDS  from 
HMIS-generated  output  if  available,  or  from  the  manufacturer  or  vendor  for  ma¬ 
terial  when  HMIS  does  not  have  an  MSDS  on  file.  The  MSDS  is  provided  with 
the  requisition  to  the  procurement  activity.  Shore  activities  and  ships  without 
safety  offices  generally  do  not  provide  an  MSDS  with  the  requisition. 

When  acquiring  HAZMAT,  contracting  officers  for  Navy  procurement  ac¬ 
tivities  insert,  in  all  contracts,  clause  52.223-3,  "Hazardous  Material  Identification 
and  Material  Safety  Data,"  from  the  Federal  Acquisition  Regulation  (FAR).  This 
clause  requires  an  offeror  to  list  any  HAZMAT  to  be  delivered  imder  the  contract 
and  to  agree  to  submit  an  MSDS  for  each  item  as  required  prior  to  contract 
award.  Unless  the  contracting  officer  has  recently  procured  the  same  hazardous 
item,  he  or  she  will  require  that  another  MSDS  be  provided  by  the  seemingly 
successful  offeror  as  a  prerequisite  to  contract  award.  The  contracting  officer 
typically  telephones  that  offeror  to  request  the  MSDS. 

Distributors  or  repackagers  of  HAZMAT  usually  obtain  MSDSs  from  the 
product  manufacturers.  In  some  cases,  a  distributor  assigns  its  own  part  number 
to  material  and  develops  a  new  MSDS.  Upon  request  by  the  contracting  officer, 
the  manufacturer  or  distributor  faxes  or  mails  the  desired  MSDS  in  response. 


MSDS  Processing 

Upon  receipt  of  HAZMAT,  contracting  officers  mail  their  copies  of  the 
MSDSs  to  the  Navy  Environmental  Health  Center  (NEHC);  the  contract  is 
awarded  without  feedback  from  NEHC  about  the  accmacy  or  quality  of  the 
MSDS.  The  contracting  officer  maintains  a  hardcopy  of  the  MSDS  on  file. 

The  NEHC  is  designated  as  the  Navy's  single  focal  point  for  obtaining,  re¬ 
viewing,  augmenting  and  providing  MSDS  information  to  FIMIS.  Upon  receipt, 
NEHC  assumes  admimstrative  control  over  MSDSs,  and,  on  a  weekly  basis,  pro¬ 
vides  hardcopy  origmals  to  a  contractor  responsible  for  several  administrative, 
screening,  and  quality  review  functions.  That  contractor  is  respoirsible  for  the  fol¬ 
lowing  operations: 

♦  separating  the  MSDSs  into  those  for  the  Navy  and  those  for  non-Navy- 
managed  items; 
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♦  sorting  MSDSs  for  Navy-managed  items  into  duplicate  MSDSs,  new  MSDSs, 
and  updates  or  changes  to  existing  MSDSs; 

♦  researching  the  national  stock  number  (NSN)  and  assigning  local  control 
numbers  to  those  items  for  which  an  NSN  does  not  exist; 

♦  performing  MSDS  quahty  reviews;  and 

♦  entering  the  MSDS  data  onto  computer  files  and  floppy  disks  for  forward¬ 
ing,  on  a  weekly  basis,  to  NEHC  along  with  the  original  MSDS,  a  copy,  and 
a  computer  printout. 

Once  NEHC  receives  the  MSDS  data, 

♦  for  non-Navy-managed  items,  NEHC  mails  a  copy  of  the  MSDSs  to  the  appro¬ 
priate  Service  or  agency  focal  point  (and  files  the  original)  and 

♦  for  Navy-managed  items,  NEHC 

►  compares  the  hardcopy  MSDS  against  the  computer  printout  provided 
by  the  contractor, 

►  performs  further  quality  review, 

►  makes  required  corrections  on  the  floppy  disks, 

►  mails  the  MSDS  computer  printout  and  a  copy  of  each  MSDS  for  Navy- 
managed  NSN  items  to  NAVMTO  and  SPCC,’  and 

►  mails  a  copy  of  any  updated  MSDS  diskettes  received  from  SPCC  to 
DGSC  to  be  loaded  into  HMIS. 


Findings  and  Conclusions 

MSDS  Process  How  Deficiencies 

The  current  process  of  evaluating  and  preparing  an  MSDS  for  loading  into 
HMIS  is  time-consuming  and  labor-intensive.  It  typically  takes  approximately 
4  weeks  to  complete  the  MSDS  processing  cycle.  The  three  Navy  activities  in¬ 
volved  in  that  processing,  being  geographically  dispersed  and  lacking  electronic 


'  As  a  Navy  subfocal  point,  NAVMTO  is  responsible  for  the  transportation  section  of  MSDSs 
for  Navy-managed  NSN  items.  While  a  manufacturer's  MSDS  provides  transportation  data  about 
a  single  mode  of  transportation,  NAVMTO  provides  data  for  all  other  modes  of  transportation. 
NAVMTO  provides  diskettes  containing  that  information  directly  to  DGSC  for  loading  into  HMIS. 
As  a  Navy  subfocal  point,  SPCC  is  responsible  for  adding  the  special  material  characteristic  code 
(SMCC)  and  the  hazardous  characteristic  code  (HCC)  to  MSDSs  for  Navy-managed  NSN  items. 
SPCC  also  returns  the  updated  diskettes  directly  to  DGSC. 


2-5 


linkages,  are  forced  to  communicate  inefficiently,  receiving  and  sending  MSDSs 
and  value-added  data  through  the  regular  U.S.  mail  system. 

The  focal  point  is  responsible  for  converting  an  MSDS  into  an  HMIS  format 
and  must  manually  key  the  data  into  records  on  a  personal  computer.  Because 
MSDSs  contain  mostly  textual,  nonstandardized  data,  the  data-entry  process  is 
inefficient,  largely  because  of  the  failure  to  use  time-saving  data-entry  tech¬ 
niques.  For  example,  "macro"  keys  are  rarely  used  to  enter  often  repeated  blocks 
of  words. 

The  lack  of  MSDS  data  standardization  is  further  complicated  by  HMIS  con¬ 
struction  and  data  field  length  limitations.  Data  exceeding  HMIS  field  limita¬ 
tions  is  inconsistently  abbreviated  and  often  keyed  into  other  available  fields 
without  consideration  for  the  need  to  associate  the  data  with  the  relevant  field. 
Therefore,  the  MSDSs  obtained  from  HMIS  are  often  disjointed  and  not  a  true 
representation  of  the  data  provided  on  the  original  MSDS. 

The  NEHC  has  used  a  contractor  since  July  1991  to  assist  with  processing  a 
backlog  that  had  grown  to  41,000  MSDSs.  Since  then,  the  backlog  declined  stead¬ 
ily.  As  of  9  December  1993,  NEHC  retained  a  backlog  of  approximately  4,400 
MSDSs  (awaiting  final  quality  review  and  submission  to  DGSC  by  NEHC)  that 
had  already  been  processed  by  NEHC's  contractor  since  April  1993.  Now, 
NEHC  is  working  to  eliminate  that  residual  8-month  backlog  as  well  as  to  keep 
pace  with  MSDSs  generated  through  new  procurements.  The  delay  caused  by 
the  backlog  and  the  normal  processing  time  means  that,  in  many  cases,  HAZ- 
MAT  is  received,  handled,  used  —  and  in  some  cases  disposed  of  —  before  the 
MSDS  is  available  through  HMIS.  Handlers  and  users  of  HAZMAT  are  therefore 
solely  dependent  upon  the  MSDS  paper  form  that  should  accompany  shipments 
of  HAZMAT.  And  if  that  MSDS  is  not  available,  significant  time  is  expended  in 
obtaining  the  MSDS  from  the  manufacturer  or  an  alternative  source. 

We  conclude  that  significant  opportunities  exist  to  cost  effectively  reengi¬ 
neer  the  processes  for  collecting,  managing,  distributing,  and  processing  MSDSs. 
The  long  delays  and  lost  time  associated  with  repeated  handling  and  control,  in¬ 
efficient  movement,  and  manual  processing  of  MSDSs  can  be  reduced  signifi¬ 
cantly  by  using  electronic  processing. 

For  the  most  part,  the  architecture  required  to  electronically  receive  and 
process  MSDS  data  already  exists.  For  example: 

♦  Access  to  telecommunication  networks  and  connections  are  in  use  and  avail¬ 
able  to  many. 

♦  A  combination  of  existing,  regionally-based  Navy  electronic  data  inter¬ 
change  (EDI)  MSDS  processors,  servers,  and  translation  software,  as  well  as 
connections  with  value-added  networks  (VANs),  provide  the  capability  to 
exchange  MSDS  data  with  commercial  trading  partners. 
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♦  Commercial  off-the-shelf  software  is  available  for  MSDS  management  and 
could  be  modified,  if  necessary,  to  manage  the  data  in  formats  prescribed  by 
DoD  within  an  electronic  environment. 

♦  Industry  is  moving  toward  restructuring  MSDS  files  into  relational  data 
base  formats  and  is  using  EDI  to  transmit  MSDSs. 

Opportunities  for  exploiting  the  existing  electronic  architecture  are  embodied  in 
our  description  of  a  reengineered  MSDS  process,  which  is  described  in  Chapter  3. 


Submission  of  MSDSs 

To  ensure  that  an  MSDS  is  resident  in  HMIS  for  every  hazardous  item  pro¬ 
cured,  the  Navy's  policy  requires  that  all  procurement  activities  submit  an  MSDS 
to  the  focal  point  for  each  procurement  of  HAZMAT.  The  focal  point  is  responsi¬ 
ble  for  receiving,  sorting,  and  verifying  whether  the  MSDS  is  already  resident  in 
HMIS.  Navy  procurement  activities  currently  submit  800  to  1,000  MSDSs  to 
NEHC  each  week,  approximately  70  percent  of  which  are  already  resident  in 
HMIS.  Those  70  percent  are  duplicates.  We  were  informed  that  this  strategy  is 
followed  because  contracting  officers  at  Navy  procurement  activities  do  not  have 
easy  access  to  HMIS  to  determine  whether  the  MSDS  is  already  in  HMIS.  Also, 
they  do  not  have  the  technical  skills  required  to  evaluate  the  content  of  an 
MSDS.2 

The  two  procurement  activities  that  we  interviewed  do  submit  an  MSDS  to 
the  focal  point  for  every  procurement  of  each  item  of  HAZMAT.  We  were  subse¬ 
quently  informed,  however,  that  many  procurement  activities  do  not  submit 
MSDSs  at  all.  In  order  to  comply  with  an  Inspector  General's  (IG's)  audit  find¬ 
ing,  some  of  those  latter  activities  submit  a  great  volume  of  MSDSs  for  past  pro¬ 
curements,  overwhelming  the  focal  point's  ability  to  process  them.  Except  for  IG 
audits,  we  were  unable  to  identify  a  mechanism  for  erisuring  that  all  procure¬ 
ment  activities  submit  MSDSs.  Consequently,  a  strong  potential  exists  to  com¬ 
pletely  overwhelm  focal  point  processing  capabilities  if  all  procurement  activities 
start  submitting  MSDSs  routinely  for  all  HAZMAT  acquisitions. 

We  conferred  with  the  action  office  responsible  for  DoDI  6050.5  to  determine 
its  intent  with  respect  to  when  an  MSDS  should  be  submitted  by  a  procurement 
activity.  We  were  told  that  if  a  manufacturer's  MSDS  for  particular  HAZMAT  is 
resident  in  HMIS,  procurement  activities  need  not  obtain  the  MSDS  upon  subse¬ 
quent  procurement  unless  the  manufacturer  has  modified  it.  The  CFR  is 


^HMIS  data  are  available  on  both  microfiche  and  CD-ROM  disks.  Contracting  offi¬ 
cers  at  procurement  activities  prefer  not  to  use  microfiche;  the  CD-ROM  reader  is  often 
not  readily  available.  Additionally,  the  CD-ROM  version  of  HMIS  is  issued  quarterly 
and,  because  of  processing  timeframes,  does  not  contain  MSDSs  sent  to  the  focal  point 
during  the  last  processing  quarter  prior  to  publication.  Additionally,  the  delay  in  load¬ 
ing  MSDSs  prevents  visibility  of  those  in  process.  Consequently,  contracting  officers 
thought  it  was  easier  to  ask  the  contractor  to  provide  an  MSDS  rather  than  determine  if 
an  MSDS  was  already  resident  in  HMIS. 
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consistent  with  this  guidance.  The  Federal  Acquisition  Regulation's  (FAR's) 
clause  52.223-3,  "Hazardous  Material  Identification  and  Material  Safety  Data," 
however,  is  currently  interpreted  as  requiring  that  an  MSDS  be  provided  by  a 
manufacturer  for  every  procurement  of  HAZMAT. 

We  conclude  that,  notwithstanding  the  FAR  clause,  the  duplicate  submis¬ 
sion  and  processing  of  MSDSs  can  be  eliminated  by  the  reengineered  process  de¬ 
scribed  in  Chapter  3.  Specifically,  duplicate  MSDSs  can  be  precluded  if 
procurement  activities  have  easy  access  to  current  and  accurate  HMIS  data.  Op¬ 
portunities  then  exist  for  procurement  activities,  instead  of  the  focal  point,  to  de¬ 
termine  the  presence  or  absence  of  an  MSDS  in  HMIS,  and,  if  resident,  preclude 
the  unnecessary  submission  and  processing  of  a  duplicate  MSDS.  If  the  Navy  is 
concerned  with  the  literal  compliance  with  the  FAR,  it  should  petition  for  a  blan¬ 
ket  deviation. 


Program  Objectives 

We  found  that  the  general  process  is  driven  by  a  requirement  to  obtain  (and 
load  into  FiMIS)  an  extract  of  tiie  MSDS  for  every  hazardous  item  produced  by 
each  manufacturer  and  distributed  by  each  vendor  (if  the  product  is  distributed 
imder  the  vendor's  name).®  The  impetus  for  the  requirement  is  to  ensure  that  the 
product,  bearing  the  hazardous  chemical  identification,  the  MSDS  date,  and  the 
manufacturer,  or  the  vendor  if  distributed  tmder  its  name,  can  be  linked  through 
that  information  to  an  MSDS  prepared  specifically  for  that  product.  The  linkage 
is  necessary  in  order  to  match  the  MSDS  to  the  product  it  was  prepared  for  and 
thus  establish  legal  liability  for  safety  and  handling  of  the  product  with  the 
manufacturer  or  distributor  identified  on  the  product.  That  requirement  applies 
even  if  the  same  item  with  the  same  hazardous  qualities  is  produced  by  two  or 
more  manufacturers,  or  produced  by  a  manufacturer  and  distributed  without  al¬ 
teration  by  a  vendor  xmder  its  name. 

The  CFR  requires  manufacturers,  not  distributors,  to  develop  or  obtain  an 
MSDS  for  each  hazardous  item  produced.  For  complex  mixtures  that  have  simi¬ 
lar  hazards  and  contents  (i.e.,  the  chemical  ingredients  are  essentially  the  same, 
but  the  specific  composition  varies  from  mixture  to  mixture),  it  also  permits  the 
manufacturer  or  employer  (in  this  case,  the  Navy)  to  prepare  one  MSDS  to  apply 
to  all  of  the  similar  mixtures.  HMIS,  however,  is  not  currently  capable  of  relating 
multiple  hazardous  items  to  a  single  MSDS. 

We  conclude  that  the  objective  of  the  MSDS  process  unnecessarily  exceeds 
the  requirements  set  forth  by  the  Occupational  Safety  and  Health  Administration 
in  the  Code  of  Federal  Regulations  (CFR).  The  link  between  a  hazardous  product 
and  an  MSDS  is  required  by  the  CFR  to  ensure  employee  access  to  relevant  ma¬ 
terial  safety  data. 

*HMIS  records  consist  of  fixed-length  fields  that  may  not  accommodate  the  full  text 
included  on  the  MSDS.  The  fixed-length  fields  may  require  abbreviation  of  the  MSDS  in¬ 
formation  by  the  focal  point.  In  some  cases,  the  information  from  the  MSDS  is  enhanced 
by  the  focal  point  or  modified  as  a  result  of  quality  review  prior  to  input  to  HMIS. 
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The  relevancy  of  material  safety  data  is  only  dependent  on  whether  it  accu¬ 
rately  communicates  information  concerning  the  hazards  associated  with  HAZ- 
MAT.  If  that  information  is  accurately  communicated  by  the  manufacturer's 
MSDS,  input  of  the  distributor's  MSDS  yields  no  benefit  in  relation  to  the  re¬ 
quirements  of  the  CFR,  provided  the  product  bears  the  manufacturer's  identity. 
Likewise,  if  an  existing  MSDS  for  one  product  accurately  communicates  informa¬ 
tion  concerning  the  hazards  associated  with  another  product  (regardless  of  the 
manufacturer),  input  of  another  MSDS  that  communicates  the  same  information 
provides  no  benefit  in  relation  to  the  requirements  of  the  CFR,  provided  both 
products  can  be  linked  through  HMIS  to  the  relevant  MSDS. 

Because  of  the  stringent  implementation  of  the  CFR,  the  MSDS  process  is  not 
clearly  focused  upon  the  needs  of  HAZMAT  handlers  and  users.  The  increased 
volume  of  MSDSs  that  must  be  processed  and  managed  to  accommodate  the 
more  stringent  implementation  also  requires  more  resources. 


Nonstandard  Material  Procurement 

Only  about  1  percent  of  aU  MSDSs  received  are  for  Navy-managed  NSN 
items;  about  10  percent  are  for  non-Navy-managed  NSN  items.  Therefore,  ap¬ 
proximately  89  percent  of  the  800  to  1,000  MSDSs  that  NEHC  receives  each  week 
are  for  nonstandard  HAZMAT.  The  fact  that  70  percent  of  MSDSs  received  by 
NEHC  are  duplicates  indicates  that  nonstandard  HAZMAT  is  being  procxired  re¬ 
peatedly  in  low  volximes  and  by  numerous  activities. 

The  effectiveness  of  the  SHML  and  AUL  to  limit  the  proliferation  of  HAZ¬ 
MAT  and  the  process  for  converting  nonstandard  material  to  cataloged  material 
based  on  demand  are  questionable.  With  respect  to  the  overall  management  of 
HAZMAT,  we  mciintain  that  those  issues  are  significant  enough  to  warrant  fur¬ 
ther  analysis. 


Hazardous  Material  Management 

The  Navy  material  management  system  does  not  accommodate  the  unique 
requirements  associated  with  handling  and  storing  HAZMAT.  The  Navy  has 
undertaken  several  initiatives  to  improve  HAZMAT  management,  but  they  are 
neither  tied  to  the  material  management  system  nor  integrated  among  tiiem- 
selves.  Rather,  each  initiative  is  being  developed  independendy  to  improve  spe¬ 
cific  aspects  of  HAZMAT  management. 

We  conclude  that  HAZMAT  management  initiatives  and  existing  manage¬ 
ment  information  systems  are  not  fully  or  strategically  coordinated.  As  a  result, 
the  probability  increases  that  multiple  processes  and  resources  are  employed  to 
collect,  manage,  and  distribute  memy  of  the  same  or  similar  data. 
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Chapter  3 

Reengineering  the  Process: 
Recommendations 


In  the  previous  chapter,  we  discussed  the  current  paper-based  methodology 
for  processing  MSDS  data.  In  this  chapter,  we  present  our  recommendations 
about  how  the  insertion  of  policy  changes,  process  reengineering,  and  advanced 
technology  will  improve  the  Navy's  business  practices  and  more  efficiently  use 
its  limited  resources. 

The  most  dramatic  improvements  in  MSDS  processing  will  derive  from  effi¬ 
ciencies  created  by  process  improvements.  Reducing  and  ultimately  eliminating 
the  submission  of  duplicate  MSDSs,  coupled  with  electronic-based  MSDS  sub¬ 
mission  and  processing,  afford  the  Navy  significant  workload  reduction  oppor¬ 
tunities  and  increased  system  responsiveness. 


Policy 


Current  policies  must  be  changed  to  activate  MSDS  process  improvements. 
Those  changes  must  support  the  primary  objective  of  pimctually  providing 
HAZMAT  handlers  and  users  a  manufacturer's  MSDS  —  not  some  peripheral 
objective  such  as  establishing  a  contracting  audit  trail  with  the  vendor.  Accord¬ 
ingly,  the  Navy  should  sponsor  the  following  policy  changes: 

♦  Announce  the  Navy's  intention  to  exchange  business  data  electronically. 

♦  Encourage  manufacturers  and  distributors  to  submit  MSDSs  electronically. 

♦  Encourage  manufacturers  to  use  a  single  MSDS  for  multiple  HAZMAT 
products  when  those  products  exhibit  similar  compositions  and  hazards. 

♦  Provide  procurement  activities  with  "ready-access"  to  MSDS  information. 

♦  Require  one-time  submission  of  MSDSs  and  updates. 

♦  Permit  submission  only  of  manufacturers'  MSDSs  (regardless  of  the  dis¬ 
tributor). 
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An  Electronic  Architecture  for  MSDS  Data 
Flow  Process  Reengineering 


The  current  architecture  (see  Figure  1-1),  characterized  by  total  reliance  on 
the  exchange  of  paper  products  through  the  mail,  results  in  unacceptable  proc¬ 
essing  timeframes.  Figure  3-1  illustrates  an  alternative  approach  to  collecting 
and  distributing  MSDS  data,  using  the  capabilities  provided  by  EDI  and  elec¬ 
tronic  networking.  Figure  3-1  is  a  notional  "macro"  view  of  the  MSDS  process 
featuring  the  primary  participants  along  with  our  addition  of  a  VAN  in  combina¬ 
tion  with  existing  Navy  servers,  translation  software,  and  data  networks.  The 
VAN  and  server  provide  the  "mailbox"  services  necessary  to  simultaneously 
distribute  the  data  to  multiple  participants. 


Basic  ^^DS 


Rnal  product  to  HMS 

- - - - - ► 


Note:  RFQ  =  request  for  quotation;  HMIS  =  Hazardous  Material  Information  System;  MSDS  =  material  safety 
data  sheet;  SPCC  =  Ships  Parts  Control  Center;  NAVMTO  =  Navy  Material  Transportation  Office; 
NEHC  =  Navy  Environmental  Health  Center. 

Figure  3-1. 

Proposed  Electronic  Collection  and  Distributing  MSDSs 
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The  characteristics  of  electronic  processing  differ  from  those  of  the  current 
process  in  several  ways.  In  the  electronic-based  environment,  emphasis  is  placed 
on  significantly  reducing  data  replication,  redundant  processing  effort,  and  the 
time  required  to  make  the  MSDSs  available  to  HAZMAT  handlers  and  users. 
Specific^y,  our  proposed  approach  includes  the  following  processing  enhance¬ 
ments: 

♦  Procurement  offices  will  be  able  to  verify  the  existence  (or  absence)  of  an 
MSDS  record  within  HMIS  at  the  time  of  contract  award. 

♦  One-time  electronic  submission  of  an  MSDS  and  its  updates  will  be  required 
for  each  manufacturer's  unique  HAZMAT  product  formulation. 

♦  Simultaneous  transmission  of  MSDSs  to  focal  points  for  review  and  to  HMIS 
for  expeditious  input  and  initial  dissemination  to  users  will  be  possible. 

♦  A  "focal  point  network"  wiU  be  used  for  adding  value  to  records  in  a  focal 
point  data  base  from  a  remote  location. 

The  illustrations  in  the  subsections  below  explain  the  various  notional  proc¬ 
ess  phases  of  the  proposed  electronic-based  MSDS  process  in  some  detail. 


Phase  1 


The  interaction  between  HAZMAT  suppliers  and  procurement  offices  is  the 
front  end  of  MSDS  processing.  For  any  purchase,  the  elements  of  HAZMAT  pro¬ 
curement  include  those  processes  identified  in  Figure  3-2.  An  electronic  pur¬ 
chase  takes  place  using  those  American  National  Standards  Institute  (ANSI) 
Accredited  Standards  Committee  (ASQ  X12  EDI  procurement  transactions^  al¬ 
ready  developed  for,  and  used  by  DoD.  The  potential  HAZMAT  offeror  re¬ 
sponds  with  a  certification  referencing  the  specific  MSDS  reference  number  and 
revision  information. 


'  See  Appendix  B  for  a  discussion  of  ANSI  ASC  X12  EDI  standards. 
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Procurement  office 


•During  the  initial  procurement  actions,  the  procurement  office  selects  a  supplier. 

Figure  3-2. 

HAZMAT  Procurement  Processes 


Phase  2 

For  HAZMAT  purchases  made  after  selecting  a  supplier  but  prior  to  award, 
the  procurement  office  would  query  HMIS  data  to  confirm  the  existence  of  an 
MSDS  on  the  basis  of  its  serial  number  and  revision  number,  the  manufacturer's 
part  number,  the  Commercial  and  Government  Entity  (CAGE)  code,  and  the 
MSDS's  effective  date  (see  Figure  3-3).  Upon  confirmation  that  HMIS  already 
has  the  specific  record  and  that  there  have  been  no  revisions,  the  procmrement  of¬ 
fice  would  then  award  the  purchase  order.  The  MSDS  process  is  complete.  Our 
research  indicates  this  scenario  would  occur  in  about  70  percent  of  procurement 
actions. 
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Procurement  office 


or  distributor 

■Procurement  office  queries  HMIS  prior  to  purchase  award. 

Figure  3-3. 

Procurement  Office  Query  of  HMIS  for  HAZMAT  Data 


The  DoD  developed  EDI  implementation  conventions  for  the  common  pro¬ 
curement  actions  shown  in  Figure  3-2.  However,  the  ability  to  perform  a  direct 
HMIS  query  does  not  exist  now  and  should  not  be  accomplished  as  an  EDI 
transaction.  Depending  upon  future  HMIS  capabilities,  the  ability  to  perform  an 
HMIS  query  might  be  served  in  the  near  term  through  the  use  of  an  electronic 
bulletin  board  containing  MSDS  header  information  necessary  to  positively  iden¬ 
tify  a  unique  record.  Eventually,  HMIS  on-line  may  provide  access  to  the  com¬ 
plete  MSDS  data  set.  Greater  direct  access  to  HMIS  data  for  the  general 
operational  community,  and  procurement  offices  in  particular,  is  essential  for 
improving  the  MSDS  process  flow. 


Phase  3 


Assximing  no  MSDS  record  exists  in  HMIS,  or  that  the  current  record  has 
been  superseded,  the  MSDS  submission  process  continues  as  shown  in 
Figure  3-4.  In  this  case,  using  EDI,  the  supplier  provides  a  copy  of  the  manufac¬ 
turer's  MSDS  for  distribution  to  the  procurement  office,  the  focal  point,  and 
HMIS.  The  procurement  office,  if  satisfied  with  the  MSDS  and  other  prerequi¬ 
sites,  awards  the  contract.  HMIS  receives  the  MSDS  and  processes  it  for  inclu¬ 
sion  as  a  "skeleton"  MSDS.  The  record  itself  should  be  "flagged"  to  reflect  that  it 
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represents  an  MSDS  that  has  not  yet  been  processed  for  value-added  information 
or  quality  control.  The  focal  point  and  subfocal  points  then  provide  the  neces¬ 
sary  information  and  quality  control  efforts  required  to  complete  the  HMIS  re¬ 
cord  as  depicted  in  Figure  3-5  and  described  later  in  this  section.  These  processes 
should  not,  however,  delay  users'  access  to  the  manufacturers'  MSDSs. 


Focal  point 
network 


NEHC 


HMIS^ 


NAVMTO 


•If  no  record  exists,  the  supplier  provides  an  MSDS  as  shown.  The  purchase  order  is  then  placed. 


Figure  3-4. 

MSDS  Submission  to  HMIS  and  Focal  Point  Network 


step  7;  \^lue  added/quality  control 
as  required  with  an  ASC  X12  848 
transaction  set 


HMIS 


•The  record  exists  within  HMIS  at  this  point.  Value  is  added  into  the  data  base  at  NEHC  through  the  focal  point 
network  and  passed  on  to  HMIS  to  supplement  the  MSDS  record.  The  customer  receives  data  on  a  timeiy  ba¬ 
sis. 

Figure  3-5. 

Value-Added  Data  to  HMIS 
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The  value-added  HAZMAT  data  —  typically  disposal  and  transportation 
data  —  are  generally  useful  to  users  at  a  later  point  in  the  HAZMAT's  life  cycle. 
In  our  proposed  approach,  those  data  supplement  the  basic  MSDS  information 
within  HMIS  but  do  not  delay  data  availability  to  the  user. 


Phase  4 


The  focal  point  network,  as  described  in  Figure  3-5,  consists  of  a  data  base 
[running  on  a  personal  computer  (PQ  file  server]  connected  to  subfocal  points 
using  the  Navy's  servers  and  logistic  networks.  This  architecture  allows  for  ac¬ 
cess  to  the  MSDS  records  located  at  the  focal  point,  by  personnel  at  SPCC  and 
NAVMTO  for  the  addition  of  required  data.  The  software  receives  the  incoming 
electronic  MSDS,  preserves  the  data  structure  format,  and  exports  the  final  MSDS 
record  to  HMIS  either  electronically  over  a  network  or,  as  in  the  current  process, 
on  a  floppy  disk.  As  shown  in  Figure  3-5,  these  data  are  added  from  several  re¬ 
mote  locations.  Additionally,  records  may  be  appended  or  deleted  entirely 
based  upon  quality  control  information  resident  at  the  focal  point. 

The  overall  Phase  4  approach  focuses  on  reducing  the  volume  of  uimeces- 
sary  data  and  increasing  the  speed  with  which  basic  data  reach  the  user  by  mini¬ 
mizing  the  number  of  "roadblocks"  between  the  supplier  and  the  user.  EDI 
facilitates  the  added  benefit  of  automated  processing,  which  reduces  overall 
costs  and  further  decreases  the  time  it  takes  data  to  reach  users.  The  ability  to  ex¬ 
change  data  electronically,  "application-to-application,"  constitutes  one  of  EDI's 
greatest  strengths.  We  address  this  point  in  greater  detail  later  in  this  chapter. 


Benefits  of  Proposed  EDI-Based  Process  Flow 

The  benefits  associated  with  any  EDI  project  can  generally  be  classified  as 
either  "direct"  or  "indirect." 


Direct  Benefits  of  Proposed  Process  Improvements  —  Cost  Savings 

Direct  benefits  include  savings  resvdting  from  the  elimination  of  tasks  associ¬ 
ated  with  paper  processing.  Depending  upon  the  nature  of  the  project,  indirect 
benefits  typically  include  reduced  inventory  levels,  reduced  lead-times,  faster  in¬ 
voice  processing,  reduced  late-pa)nnent  charges,  improved  product  quality,  and 
streamlined  operations.  We  feel  that  a  reengineered  MSDS  process  offers  sub¬ 
stantial  potential  for  realizing  both  direct  and  indirect  benefits,  and  we  address 
each  in  the  following  sections. 

We  prepared  a  cost  analysis  comparing  the  cost  of  our  proposed  notional 
MSDS  processing  model  to  estimated  current  processing  costs.  Appendix  A  ex¬ 
plains  our  cost  analysis.  The  results  suggest  that  a  reengineered  process  can  re¬ 
duce  current  overall  processing  costs  by  more  than  50  percent. 
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Three  current  MSDS  processing  areas  provide  the  greatest  opportunity  for 
direct  cost  savings;  the  reduction  of  duplicate  MSDSs,  the  elimination  of  admin¬ 
istrative  tasks,  and  the  reduction  of  many  tasks  currently  performed  by  the  con¬ 
tractor.  We  believe  the  first  two  areas  ofier  the  Navy  improved  efficiency  by  a 
measure  of  approximately  50  percent  over  the  current  Navy-performed  func¬ 
tions.  In  addition,  we  estimate  that  the  Navy  can  reduce  the  cost  of  contractor 
services  by  nearly  60  percent. 

Initially,  increased  use  of  electronic  transfer  will  proceed  slowly.  However, 
actual  savings  at  any  given  point  will  correspond  directly  to  the  level  of  imple¬ 
mentation  and  the  degree  of  trading  partner  participation.  Still,  clarifying  policy 
with  regard  to  MSDS  submission  can  generate  some  of  these  savings  almost  im¬ 
mediately.  For  example,  duplicate  MSDSs  received  each  year  constitute  roughly 
17  percent  of  total  processing  costs.  By  eliminating  duplicate  records  before  they 
reach  the  focal  point,  we  believe  the  Navy  can  immediately  realize  significant  di¬ 
rect  savings  in  Navy  and  contractor  processing  costs. 

Table  3-1  summarizes  ilie  costs  of  the  current  process.  The  average  cost  to 
process  a  single  MSDS  is  $40.^  Direct  Navy  processing  cost  accounts  for  33  per¬ 
cent  of  that  total,  and  contractor  services  represent  67  percent.  It  is  significant  to 
note  that  duplicate  MSDSs  represent  approximately  17  percent  ($334,600)  of  the 
total  program  costs  (each  year). 

Table  3-1. 

Summary  of  Current  MSDS  Costs 


Cost 

summary 

Navy 

processing 

costs 

Contractor 

costs 

MSDS  unit 
costs 

Extended 

costs 

Duplicate 

MSDSs 

Current  process  (in  dollars) 

$13 

$27 

$40 

$1,986,500 

$334,600 

As  a  percentage  of  total 
costs 

33% 

67% 

100% 

— 

17% 

Note:  Dollar  figures  have  been  rounded  to  the  nearest  whole  dollar. 


Table  3-2  summarizes  our  estimate  of  a  50  percent  cost  reduction  expected  to 
occur  through  implementation  of  the  proposed  reengineered  MSDS  processing 
scheme.  The  contractor's  service  costs  are  held  constant  to  illustrate  direct  sav¬ 
ings  to  the  Navy  and  the  benefit  associated  with  reduced  duplicate  MSDS  proc¬ 
essing.  Direct  savings  can  be  attributed  to  the  elimination  of  paper-based 
administrative  tasks  such  as  photocopying,  sorting,  and  mailing  —  tasks  made 
unnecessary  in  an  electronic  environment. 


^The  average  cost  is  based  upon  a  processing  range  of  $10  per  duplicate  MSDS  to 
$35  per  original  MSDS  (excluding  contractor  costs),  which  processes  through  all  subfocal 
points.  See  Appendix  A  for  a  detailed  cost  analysis. 
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Table  3-2. 

Cost  for  Electronic-based  MSDS  Processing  Scheme  (Contract  costs  held 
constant) 


Cost 

Navy 

processing 

Contractor 

MSDS  unit 

Extended 

summary 

costs 

costs 

costs 

costs 

Electronic  processing  (in  dollars) 

$6 

$27 

$33 

$1,650,000 

As  a  percentage  of  total  costs 

18% 

82% 

100% 

100% 

Note:  Dollar  figures  have  been  rounded  to  the  nearest  whole  dollar. 


Our  estimate  addresses  a  topic  requiring  special  note:  data  storage.  DoD  In¬ 
struction  6050.5  requires  the  Services  to  maintain  each  MSDS  for  30  years.  Stor¬ 
age  of  current  records  already  poses  a  problem,  and  storage  costs  will  increase. 
Maintaining  an  MSDS  in  an  electronic  format,  however,  is  an  economical  solu¬ 
tion  requiring  little  investment. 

Table  3-3  shows  nearly  a  50  percent  cost  avoidance  realized  through  the  re¬ 
duction  of  the  labor-intensive  processes  performed  by  contractor  personnel.  For 
example,  trading  partners  exchanging  MSDSs  through  a  fully  structured  elec¬ 
tronic  format  have  little  need  to  perform  data  entry.  Translation  software  cre¬ 
ates  a  user-defined  file  that  is  fully  compatible  with  data  base  files.  In  our  case, 
the  contractor  benefits  from  the  elimination  of  administrative  tasks  in  much  the 
same  meinner  as  the  Navy  does,  and  it  is  in  a  better  position  to  use  limited  re¬ 
sources  to  conduct  MSDS  analysis  or  quality  reviews.  Appendix  A  provides  a 
detailed  estimate  of  potential  savings. 

Table  3-3. 

Cost  for  Electronic-based  MSDS  Processing  Scheme 
(At full  implementation) 


Cost 

Navy 

Contractor 

MSDS  unit 

Extended 

summary 

processing  costs 

costs 

costs 

costs 

Electronic  processing  (in  dollars) 

$6 

$11 

$17 

$858,000 

As  a  percentage  of  total  costs 

35% 

65% 

100% 

100% 

Note;  Dollar  figures  have  been  rounded  to  the  nearest  whole  dollar. 


Indirect  Benefits  of  Proposed  Process  Flow 

While  difficult  to  quantify  and  measure,  indirect  benefits  typically  provide 
the  greatest  value  to  an  organization.  Several  industries  estimate  that  indirect 
benefits  and  related  savings  exceed  the  direct  benefits  by  a  factor  of  two,  or  even 
three,  to  one.  Generally,  savings  are  realized  through  efficiencies  such  as 
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reduced  inventory,  reduced  manufacturing  costs,  improved  customer  service, 
streamlined  operations,  and  increased  material  visibility.  We  believe  the  reengi¬ 
neered  process  will  provide  the  Navy  with  significant  indirect  savings  opportu¬ 
nities  through  quicker,  wider  access  to  HAZMAT  information. 


Improved  Personnel  and  Environmental  Safety 

Improved  HAZMAT  information  availability  will  dramatically  improve  the 
Navy's  ability  to  protect  both  personnel  and  the  environment  from  injury  or 
damage.  Increased  awareness  of  proper  HAZMAT  handling  and  disposal  pre¬ 
vents  accidents,  the  costs  of  which  are  immeasurable  to  the  Navy  and  go  far  be¬ 
yond  a  simple  dollar  value.  While  the  current  processing  captures  the  MSDS 
data,  those  data  may  not  reach  the  user  community  through  normal  channels  for 
8  months  or  more.  This  long  delay  is  a  window  of  vulnerability  subjecting  both 
the  environment  and  Navy  personnel  to  dangers.  In  conjunction  wilii  the  imme¬ 
diate  availability  of  more  current  HMIS  data,  electronic  MSDS  submissions  can 
greatly  narrow  that  window  of  vulnerability. 

Lacking  specific  information  regarding  HAZMAT's  true  potential  hazards, 
personnel  must  protect  against  the  highest  risk,  resulting  in  inefficient  HAZMAT 
handling  and  disposal.  Increased  awareness  allows  managers  to  properly  gauge 
the  intensity  for  managing  material  that  may  not  present  a  risk  to  personnel  or 
the  environment.  Material  frequently  remains  idle  in  storage  or  pending  dis¬ 
posal  because  the  hazards  have  not  been  or  cannot  be  identified.  This  lack  of  in¬ 
formation  impedes  efficient  HAZMAT  handling  and  adversely  impacts  mission 
accomplishment.  Evidence  suggests  that  these  sceriarios  are  repeated  regularly 
throughout  the  Navy  as  HAZMAT  moves  across  organizations.  Immediate  ac¬ 
cess  to  accurate,  unambiguous  MSDS  information  will  provide  the  information 
needed  to  prevent  the  frequency  of  such  problems. 


Improved  Management  Informahon 

Increased  visibility  of  management  data  allows  the  electronic  MSDS  to  act  as 
the  "data  engine"  for  other  HAZMAT  or  material  management  programs.  Pollu¬ 
tion  prevention  meinagers  can  increase  their  visibility  of  net  hazardous  material 
or  net  waste  for  an  individual  facility.  This  benefit  is  contingent  upon  incorpora¬ 
tion  of  HAZMAT  data  into  material  management  functions,  but  an  electronic 
MSDS  will  facilitate  the  necessary  linkage.  Similarly,  improved  management  in¬ 
formation  availability  can  assist  in  identifying  patterns  of  HAZMAT  use,  lead¬ 
ing  to  increased  HAZMAT  visibility  and  improved  material  management 
practices.  As  a  result,  improved  material  cataloging,  tailored  authorized  usage 
lists,  reduced  inventory  levels,  and  a  dramatic  decline  in  the  proliferation  of 
HAZMAT  will,  in  turn,  lead  to  a  reduction  of  accidents  and  disposal  problems. 
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Application  Software 

Automation  at  both  the  MSDS  sending  and  receiving  points  characterizes 
EDI  implementation.  To  this  end,  both  the  focal  point  and  subfocal  points  must 
acquire  and  implement  application  software  capable  of  receiving,  storing,  proc¬ 
essing,  and  forwarding  MSDSs  and  associated  data  for  input  into  the  HMIS. 

Therefore,  it  is  essential  that  the  Navy  address  the  issue  of  application  soft¬ 
ware  by  carefully  weighing  the  critical  success  factors.  We  recommend  that  the 
Navy  evaluate  and  purchase  an  EDI-compatible  coixunercial  software  package 
rather  than  develop  a  proprietary  application  package.  Existing  commercial  soft¬ 
ware  addresses  organizations'  employee  safety  requirements,  provides  a  rela¬ 
tional  data  storage  capability,  and  provides  a  data  retrieval  system  enabling 
suppliers  to  disseminate  MSDSs.  Additionally,  existing  software  can  easily  be 
tailored  to  provide  the  flexibility  to  meet  both  focal  point  and  subfocal  point 
processing  requirements. 

A  well-selected  commercial  package  will  allow  the  Navy  to  migrate  to  elec¬ 
tronic  MSDS  processing  quickly,  with  few  unforeseen  obstacles.  Many  software 
packages  are  available  that  emphasize  flexibility  and  ease  of  operation  across  a 
variety  of  hardware  platforms.  Most  software  has  capabilities  beyond  the  simple 
storage  of  text  files  or  data  base  records.  This  will  allow  the  Navy  to  manage 
many  or  all  data  requirements  in  the  HAZMAT  spectrum. 

We  believe  the  cost  of  most  software  packages  is  extremely  affordable  when 
viewed  in  light  of  development  and  fielding  costs  associated  with  proprietary 
software.  Continuing  benefits  are  also  derived  through  maintenance  support  re¬ 
sulting  from  changing  reporting  and  data  requirements  experienced  throughout 
the  private  sector.  We  believe  that  a  robust  software  package  meeting,  and  in 
most  cases  exceeding,  the  Navy's  data  and  interface  requirements  can  be  pur¬ 
chased  for  less  than  $25,000. 

The  software  selected  should  be  flexible  enough  to  satisfy  current  and  future 
business  requirements,  current  and  future  information  requirements,  and  ex¬ 
pected  trading  partner  requirements.  In  the  case  of  the  latter,  the  Navy  should 
consider  off-the-shelf  software  requirements  for  interfacing  with  HMIS.  (Cur¬ 
rently,  the  application  software  will  interface  with  HMIS  via  a  Qipper  data  base 
application.)  Disks  would  still  be  submitted  to  DGSC  by  mail.  Future  software 
enhancements  or  HMIS  enhancements  may  provide  the  capability  for  direct  in¬ 
terface,  which  is  the  preferred  solution. 

In  addition  to  the  technical  and  business  considerations,  the  Navy  should 
evaluate  prospective  suppliers  with  the  idea  of  building  a  long-term  relationship. 
Because  of  the  unique  requirements  associated  with  DoD's  MSDS  processing,  the 
Navy  might  require  software  customization,  technical  support,  and  unique  net¬ 
working  capabilities.  Available  commercial  software  packages  vary  in  their 
abilities  to  manage  HAZMAT  communications.  Finding  a  reputable  supplier 
with  the  technical  abilities  and  background  experience  is  critical. 
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Strategy  for  Future  System  Design 

The  level  of  automation  for  MSDS  processing  is  dependent  upon  the  capa¬ 
bilities  of  the  Navy's  information  nodes. 

The  Navy  should  consider  two  factors  in  the  development  of  an  MSDS  proc¬ 
essing  implementation  strategy.  First,  industry  is  still  in  the  process  of  develop¬ 
ing  consensus  on  the  format  for  exchanging  MSDS  data  in  an  ASC  X12  EDI 
structure.  Initial  efforts  to  define  a  consistent  approach  to  MSDS  structure  in  a 
paper,  text-oriented  format  resulted  in  the  development  of  the  Chemical  Manufac¬ 
turer’s  Association  ANSI  Z400.1  Draft  Standard  for  Trial  Use  for  the  Preparation  of 
Material  Safety  Data  Sheets.  This  effort  has  evolved  into  a  move  toward  data  codi¬ 
fication  and  electronic  exchange  by  industry  groups  such  as  CIDX  (Chemical  In¬ 
dustry  Data  Exchange),  PIDX  (Petroleum  Industry  Data  Exchange),  and 
Automotive  Industry  Action  Group  (AJAG). 

Industry  action  groups  (i.e.,  CIDX,  PIDX,  and  AIAG)  are  developing  and 
fielding  guidelines  for  preparing  the  ASC  X12  848  Material  Safety  Data  Sheet 
transaction  set  in  unstructured,  semistructured,  and  fully  structured  data  for¬ 
mats.  The  Navy  should  actively  participate  in  this  development  process  to  en¬ 
sure  that  all  data  requirements  and  reporting  conventions  are  incorporated  into 
the  guidelines.  Also,  the  Navy  should  aggressively  support  the  development  of 
a  government-wide  implementation  convention  specificily  defining  the  data  ex¬ 
change  requirements  expected  by  aU  government  organizations. 

The  unstructured  and  semistmctured  formats  help  standardize  the  MSDS 
content  as  well  as  the  EDI  transfer  of  data.  However,  they  allow  application  soft¬ 
ware  to  act  upon  those  data  only  to  a  very  limited  extent.  Figure  3-6  illustrates 
that  an  MSDS  transmitted  using  a  semistructured  data  transfer  convention  re¬ 
mains  essentially  an  organized  text  file  requiring  manual  intervention  to  apply 
the  data  to  any  data  base  application.  The  data  must  be  further  parsed  or  organ¬ 
ized  using  a  word  processing  application  before  they  become  compatible  with 
the  HMIS  format. 

A  fully  structured  industry  data  codification  and  electronic  exchange  guide¬ 
line  is  expected  to  be  written  and  accepted  for  PIDX  and  CIDX  by  the  end  of 
1994.  The  fully  structured  format  sufficiently  codifies  data  so  that  they  can  be 
exchanged  and  stored  in  the  codified  format.  Most  of  this  capability  will  apply 
to  data  within  the  MSDS  that  are  subject  to  codification  (e.g.,  ingredients  and 
properties).  Large  portions  of  the  MSDS  wiU  remain  in  text  format  until  industry 
can  arrive  at  agreements  on  standard  terms  and  phrases.  EDI  does  not  necessar¬ 
ily  code  the  data  content.  Instead,  the  structured  format  simply  identifies  the 
type  of  data  [e.g.,  CAGE,  part  number.  Chemical  Abstract  Services  (CAS)  num¬ 
ber,  and  flash  point,  etc.]  so  that  application  software  can  recognize  and  process 
it.  This  is  illustrated  in  Figure  3-7.  Although  it  is  not  the  ultimate  or  most  de¬ 
sired  product,  the  fully  structured  format  does  allow  the  Navy  to  better  utilize 
the  opportunities  made  available  by  using  EDI. 
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Incoming  EDI  flat  file  from 
communications  source 


Ingradent '  Dimethyl  Adipate  '  CA.S.  No.  *627-93-0  *  Percent '  20  'Boiling  Point  *  >100  C  *  Flash  Point  *N/A . etc. 


Translatbn  software 


Recreated  text  version  of  MSDS 


Do  it  Yourself  Thinner,  XYZ  Co. 

Ingredients 

Ingredient  Dimethyl  Adipate;  C.A.S.  No.  627-93-0;  Percent  20 
I  Ingredient  Dimethyl  Glutarate;  C.A.S.  No.  1119-40-0;  Percent  1-5 
Ingredient  Hydrated  Aluminosilicate;  CAS.  No.  1302-78-9;  Percent  0.0-2.0 

Physical  Properties 

:  Boiling  Point  1 00  C.  Vapor/Pressure  ca  8  mmhg.  Flash  Point  N/A 
i  Flammable  Limits  N/A  Vapor  Density  N/D.  Evaporation  Rate  <  01 


Figure  3-6. 

MSDS  Transmitted  Using  a  Semistructured  Data  Transfer  Convention 


Each  field  type  vvil  be  coded  so  the 


Note:  The  translation  software  can  identify  the  data  that  follow  from  the  code  that  is  used.  For  example, 
"YS"  =  CAS  number:  apply  the  content  of  that  data  to  the  appropriate  place  within  the  application  software;  for  ex¬ 
ample,  "627-93-0." 

Figure  3-7. 

Structured  Translation 


The  Navy  must  carefully  consider  its  course  of  action  based  upon  its  man¬ 
agement  information  needs  vis-a-vis  the  capabilities  and  timing  of  adequate  sup¬ 
port  from  HMIS.  Any  Navy  actions  should  be  carefully  coordinated  with  other 
Services  and  agencies  to  avoid  the  proliferation  of  divergent  processes  and  pro¬ 
cedures. 
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As  a  second  factor  for  consideration,  the  Navy  must  recognize  that  the  ma¬ 
jority  of  potential  trading  partners  are  not  yet  EDI-capable.  While  the  majority  of 
major  industry  corporations  are  EDI-capable,  most  of  the  smaller  firms  with 
whom  the  Navy  trades  do  not  possess  much  knowledge  of,  or  capacity  to  con¬ 
duct,  EDI.  Consequently,  implementation  and  associated  benefits  initially  may 
be  modest,  gradually  accelerating  as  DoD  trading  partners  increase  their  use  of 
electronic  commerce. 


Migration  Strategy 


Because  industry  guidelines  are  in  a  state  of  evolution  and  because  initial 
EDI  participation  among  trading  partners  may  be  limited,  we  recommend  a  mi¬ 
gration  strategy  that  will  allow  the  Navy  to  take  advantage  of  many  of  EDFs 
benefits  immediately  and  invest  in  further  system  enhancements  over  the  course 
of  time.  Figure  3-8  shows  a  migration  strategy  consistent  with  the  proposed 
reengineered  process. 

The  first  step  in  implementing  the  reengineered  process  is  to  develop  a  focal 
point  network  linking  a  data  base  at  the  focal  point  with  the  other  information 
nodes.  The  data  base,  in  this  case,  serves  several  functions.  First,  the  software 
employed  will  permit  the  electronic  receipt  of  each  MSDS.  Second,  the  data  base 
will  preserve  the  format  of  the  MSDS  for  on-line  editing  and  quality  control.  Fi¬ 
nally,  the  software  will  be  capable  of  exporting  the  MSDS  and  all  value-added 
data  to  HMIS  either  electronically  or,  as  in  the  current  process,  via  floppy  disk. 

Moving  further  along  the  implementation  spectrum,  the  reengineered  proc¬ 
ess  will  allow  selected  Navy  field  purchasing  sites  to  verify  the  absence  or  preex¬ 
istence  of  an  MSDS  in  HMB.  This  will  require  development  of  policy,  changes  in 
procedure,  and  more  respoirsive  access  to  HMIS  data.  However,  it  will  start  the 
process  of  eliminating  duplicate  submissions  immediately  and  thereby  reduce 
the  volume  received  by  the  focal  point  activity.  In  cases  where  no  record  exists, 
the  contracting  officer  should  be  capable  of  accepting  the  MSDS  in  either 
hardcopy  or  electronic  form. 

We  recommend  that  the  Navy  aggressively  seek  out  trading  partners  who 
are  willing  and  able  to  exchange  MSDSs  using  EDI  -  initially,  in  a 
semistructured  format  in  order  to  accomplish  this  major  step  toward  EDI  imple¬ 
mentation.  Because  of  the  learning  curve  associated  with  any  EDI  project,  and 
because  the  structured  format  is  stiU  evolving  within  industry,  the  semistruc¬ 
tured  convention  provides  a  good  starting  point  at  the  early  stage  of  project  de¬ 
velopment.  The  Navy  should  edso  start  to  evaluate  potential  procurement  sites 
based  on  MSDS  volumes,  existing  EDI  capabilities,  and  relationships  with  the  se¬ 
lected  commercial  trading  partners. 

Further  implementation  requires  increased  participation  among  both  Navy 
field  purchasing  sites  and  trading  partners.  We  recommend  developing  a  strat¬ 
egy  that  integrates  the  MSDS  into  the  electronic  exchange  of  contracting  informa¬ 
tion  for  any  HAZMAT  purchase  to  provide  an  incentive  for  increased 
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Current  prooessi  1.  Establish  focal  2.  PCOQueryof  3.  United  exchange  4.  Further  partici-  5,  1 00%  EDI  submissi- 

all  paper  and  point  network;  HMIS  on-line;  ofsemistnjdutBd  padonby  direct  from  supplier  to 

mail  (startng  point)  fjeid  software  at  paper  and  mail  MSDSs  via  EDI  trading  part-  fooal  pgjnt  network  &  H 

select  sites  fbrnewMSDSs  with  selected  trading  ners;useof  100%  EDI  routing 

partners  stnjctured 

convention 

Less  - Degree  of  system  implementatbn - More 


Figure  3-8. 

System  Migration  Strategy 


participation.  We  see  additional  opportunities  for  trading  partners  resulting 
from  policy  changes  allowing  for  the  use  of  manufacturers'  MSDSs.  By  working 
with  industry  groups,  we  can  expect  to  see  the  exchange  of  MSDSs  in  various 
formats  with  firms  in  the  supplier,  distribution,  and  resale  channels  that  allow 
those  entities  greater  ease  in  providing  data  when  required. 

Similarly,  we  can  see  the  influence  that  DoD  might  exert  in  encouraging 
firms  to  obtain  the  services  of  service  organizations  that  would  convert  suppli¬ 
ers'  MSDS  records  into  electronic  data  bases,  or  on  an  individual  basis,  would 
take  a  paper  MSDS  and  format  it  in  an  ASC  X12  format.  This  creates  an  addi¬ 
tional,  although  minimal,  one-time  cost  to  the  supplier,  but  it  can  help  encourage 
greater  participation  among  DoD  trading  partners.  Participation,  at  this  point, 
may  become  something  of  a  self-driving  force  in  conjunction  with  other  elec¬ 
tronic  commerce  initiatives. 

After  sufficient  experience  has  been  gained  exchanging  MSDSs  in  a  semi- 
structured  format.  Navy  should  seek  to  maximize  automation  potential  by  using 
the  structured  MSDS  formats.  This  will  permit  enhanced  appUcation-to- 
application  processing  and  eliminate,  or  greatly  reduce,  the  labor-intensive  ac¬ 
tivities  associated  with  current  MSDS  processing.  In  addition,  the  structured  for¬ 
mat  allows  for  the  integration  of  other  HAZMAT  applications  that  are  dependent 
on  these  data  for  efficient  management  of  HAZMAT. 
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Integral  to  the  Navy's  ability  to  execute  this,  or  any  other  strategy,  is  the 
need  to  work  closely  with  its  private-sector  trading  partners.  We  strongly  rec¬ 
ommend  that  the  Navy  participate,  individually  or  as  part  of  DoD,  in  an  aggres¬ 
sive  initiative  to  work  with  industry  action  groups  to  create  a  spirit  of  mutual 
cooperation  and  joint  development  of  the  necessary  data  requirements  associated 
with  HAZMAT  management.  We  believe  that  by  allying  with  the  appropriate 
industry  segments,  the  Navy  can  effectively  represent  its  needs  to  potential  elec¬ 
tronic  trading  partners  and  add  momentum  and  credibility  to  the  acceptance  and 
use  of  the  agreed  upon  conventions  for  MSDS  data  exchange. 


Better  Data  Management 


From  an  economic  and  management  perspective,  it  makes  little  sense  to 
maintain  numerous  MSDSs  for  the  same  hazardous  item  produced  by  several 
manufacturers  when  each  provides  the  same  information  concerning  hazards, 
safety,  and  handling.  It  is  impractical  for  an  employer  to  post  multiple  MSDSs  in 
the  working  place  or  to  scroll  through  multiple  MSDSs  on  CD-ROM  to  determine 
the  appropriate  procedures  for  dealing  with  a  HAZMAT  emergency  —  espe¬ 
cially  if  the  manufacturer  is  not  readily  known.  We  recommend  that  the  Navy 
establish  the  long-term  goal  of  using  a  single  MSDS  for  multiple  products  with 
similar  compositions  and  hazards.  Toward  this  goal,  the  Navy  should  augment 
the  focal  point's  objectives  to  include  assessing  and  authorizing  use  of  the  same 
safety  and  handling  procedures  for  one  hazardous  item  (as  provided  by  an 
MSDS)  as  for  similar  hazardous  items  of  similar  composition  and  hazardous 
characteristics. 

Additionally,  to  reduce  the  burden  of  managing  large  amounts  of  narrative 
textual  data  or  MSDSs,  the  Navy  should  support  and  pursue  the  maximum  pos¬ 
sible  codification  of  MSDS  data,  including  the  codification  of  textual  data  (e.g., 
precautions  emd  treatments).  Codification  applies  only  to  the  electronic  ex¬ 
change  of  MSDS  data  and  management  in  relational  data  bases.  It  does  not  ap¬ 
ply  to  the  conveyance  of  information  to  the  ultimate  user  in  readable  textual 
formats.  Industry  trade  groups  and  associations  have  developed  a  consensus  po¬ 
sition  for  a  consistent  MSDS  format  and  structure.  That  position  establishes  sig¬ 
nificant  progress  toward  the  increased  codification  of  MSDSs.  The  Navy  should 
exploit  that  progress  by  establishing  a  close  partnership  with  industry  and  cham¬ 
pioning  the  use  of  current  data  base  management  technology  to  accommodate 
the  maximum  use  of  codified  data. 


Strategic  Planning 

Increased  awareness  about  the  safe  use,  handling,  and  disposal  of  HAZMAT 
has  resulted  in  a  proliferation  of  Navy  initiatives  to  address  various  aspects  of 
HAZMAT  management.  Likewise,  the  Navy  supports  an  aggressive  program 
for  EDI  implementation  initiatives.  To  realize  the  full  value  of  these  opportuni¬ 
ties,  we  recommend  that  the  Navy  develop  a  HAZMAT  strategic  plan  integrating 
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the  management  of  HAZMAT  and  related  information  in  an  automated  environ¬ 
ment. 

The  strategic  plan  should  identify  and  document  opportunities  for  Navy 
HAZMAT  initiatives  to  use  EDI  capabilities  and  to  integrate  the  collection,  man¬ 
agement,  and  distribution  of  HAZMAT  data.  It  should  also  identify  opportuni¬ 
ties  to  integrate  ongoing  HAZMAT  business  requirements  within  existing  Navy 
material  management  business  processes.  The  plan  should  reflect  full  collabora¬ 
tion  with  DoD,  DoD  Services  and  agencies,  and  industry  (including  the  applica¬ 
tion  of  innovative  industry  efforts  as  they  relate  to  HAZMAT  management). 


Summary 


A  complete  shift  in  HAZMAT  management  processes  achieved  by  applying 
EDI  technologies  can  dramatically  improve  existing  practices.  Automation, 
streamlined  processes,  and  an  integrated  management  strategy  afford  the  Navy 
the  opportunity  to 

♦  expedite  the  availability  of  accurate  and  useful  information  to  the  user, 

♦  reduce  operating  costs, 

♦  use  MSDS  data  in  a  variety  of  management  initiatives,  and 

♦  control  the  proliferation  and  use  of  HAZMAT. 
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Appendix  A 


Cost  Calculations 


Baseline  Costs 

This  appendix  presents  the  worksheets  used  to  calculate  the  cost  projections 
listed  in  Tables  3-1,  3-2,  and  3-3  of  this  report.  These  tables  estiinate  the  impact 
of  implementing  our  notional  reengineered  business  process.  Although  neither 
absolute  nor  precise,  they  do  reflect  order-of-magnitude  projections. 

All  costs  associated  with  material  safety  data  sheet  (MSDS)  processing  repre¬ 
sent  either  (1)  time  and  effort  invested  at  each  subfocal  point  or  (2)  outside  proc¬ 
essing  (contracted  services).  While  we  distinguish  between  estimated  costs  in 
the  first  case  and  fixed,  known  costs  in  the  second,  all  costs  represent  only  the  la¬ 
bor  content  of  processing  each  MSDS.  More  time  invested  will  result  in  higher 
unit  costs  at  each  subfocad  point.  Our  cost  model  identifies  those  specific  areas 
where  the  application  of  increcised  labor  resources  will  not  equitably  increase  the 
value  of  the  end  product  and  its  utility  to  the  end  user. 


Background  for  Calculations 

To  establish  a  baseline  cost  model,  we  estimated  the  time  required  to  per¬ 
form  each  function  listed  in  Table  A-1  at  each  of  the  appropriate  subfocal  points. 
All  tasks  in  the  process  have  been  aggregated  into  one  of  the  five  cost  activities 
listed.  For  example,  the  cost  of  document  handling  includes  administrative  ac¬ 
tivities  such  as  filing,  photocopying,  routing,  logging,  and  retrieval.  The  cost 
displayed  is  cm  estimate  of  time  required  to  perform  each  task  multiplied  by  an 
appropriate  government  service  rate.  Additional  costs  that  are  not  time- 
dependent,  such  as  mailing  costs,  have  been  factored  into  the  cost  estimates  and 
are  explained  in  the  notes  accompanying  Table  A-1.  In  the  case  of  quality  control 
and  research  costs  at  the  Navy  Environmental  Health  Center  (NEHQ,  we  used 
the  estimated  average  processing  cost  supplied  to  us,  which  is  based  upon 
NEHC's  estimates. 

To  account  for  the  varying  degrees  of  processing,  we  divide  Table  A-1  into 
those  actions  that  occur  prior  to  screening  each  record  as  an  original  or  duplicate 
record  and  those  actions  that  take  place  after  duplicate  detection.  Because  dupli¬ 
cate  detection  occurs  while  the  records  are  in  the  custody  of  NEHC,  MSDSs  re¬ 
ceived  by  NEHC  are  factored  at  100  percent  while  outgoing  MSDSs  represent 
approximately  30  percent  of  MSDSs  received.  In  addition,  because  only  Navy- 
managed  stock-numbered  items  currently  process  through  both  SPCC  and 
NAVMTO,  we  used  a  5  percent  screening  factor  to  adjust  for  the  estimated  vol¬ 
ume  of  MSDSs  flowing  tiuough  these  subfocal  points. 
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As  indicated  in  Table  A-1,  we  estimate  MSDS  processings  costs  as  an  aver¬ 
age  on  the  basis  of  a  range  of  processing,  at  $13.24  per  record.  Table  A-1  also  re¬ 
flects  the  upper  range  of  processing  for  Navy-managed  items,  at  $35.32.  These 
records  process  through  all  subfocal  points;  we  refer  to  this  estimate  as  the  Total 
gross  cost.  The  following  subsections  detail  the  costs  at  each  information  node. 

Table  A-1. 

Current  MSDS  Processing  Costs 


Before  MSDS  screening 
factor  applied 

After  MSDS  screening 
factor  applied 

Cost 

activity 

Procurement 

office 

($) 

NEHC 

($) 

NEHC 

($) 

SPCC 

($) 

NAVMTO 

($) 

Total  cost 
($) 

Document  handling 

$3.60 

$3.60 

$0.90 

$0.90 

$10.30 

Document  processing 

1.80 

0.90 

0.90 

4.90 

Quality  control/research 

— 

6.78 

2.70 

17.30 

Communications® 

0.47 

0.86 

0.02 

2.42 

Storage 

0.10 

0.10 

0.10 

0.10 

0.40 

Total  gross  cost 

$5.97 

$3.60 

$9.54 

$11.59 

$4.62 

$35.32 

Screening  factors'’ 

100% 

100% 

30% 

5% 

5% 

— 

Cost  after  screening  for 
duplicates/local  stock 
numbers  (net) 

$5.97 

$3.60 

$2.86 

$0.58 

$0.23 

$13.24 

Note:  Figures  rounded  to  the  nearest  whole  penny. 


'Communications  costs  consist  of  estimates  of  time  invested  to  contact  suppliers  as  well  as  associated 
maiiing  costs. 

“  MSDS  volume  flow  returning  to  NERC  from  the  contractor  is  estimated  at  30  percent  of  all  submissions. 
Navy-managed  items  are  estimated  at  5  percent  of  all  submissions.  The  appropriate  fraction  was  used  to  cal¬ 
culate  the  net  average  cost  after  screening  for  each  activity  and  to  calculate  program  costs  as  a  whole. 


Procurement  Office 

The  costs  defined  by  the  procurement  office  in  Table  A-1  are  similar  in  most 
procurement  offices.  Specific  processes  will  differ  among  the  many  activities 
currently  submitting  MSDSs,  but  our  research  suggests  that  the  typical  procure¬ 
ment  office  engages  in  all  of  those  activities  listed  except  for  quality  control  and 
research.  Policy  requires  the  buyer  to  ensure  data  completeness  for  each  MSDS 
received.  While  this  is  a  form  of  quality  control,  the  level  of  effort  actually  ex¬ 
pended  requires  a  negligible  cost.  Other  tasks,  which  individually  do  not  appear 
to  represent  a  significant  investment  in  time,  such  as  those  addressed  xmder 
document  handling,  take  on  increased  significance  when  viewed  in  light  of  the 
volume  of  MSDSs  processed. 
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Of  some  importance  is  the  fact  that  all  procurement  office  activities  take 
place  even  if  the  HMIS  has  a  previous,  identical  record  on  file.  The  costs  associ¬ 
ated  with  processing  any  record,  including  duplicates,  are  represented  by  those 
activities  Listed  imder  the  heading  "Before  MSDS  screening  factor  applied"  in 
Table  A-1.  Because  duplicate  records  are  shredded  upon  their  eventual  identifi¬ 
cation,  any  effort  dedicated  to  their  processing  is  transparent  to  the  end  user  and 
thus  represents  nonvalue-added  costs. 


Navy  Environmental  Health  Center 

The  focal  point  for  MSDS  processing  serves  as  the  information  hub  and  the 
central  processing  point.  Time  invested  at  the  NEHC  includes  labor-intensive  ac¬ 
tivities  such  as  data  entry,  quality  control,  and  research.  Other  ancillary  costs, 
such  as  receiving,  logging-in,  photocopying,  etc.,  do  not  appear  to  contribute  sig¬ 
nificantly  to  overall  cost  until  viewed  in  the  context  of  the  annual  volume.  These 
administrative  costs  also  occur  before  detection  of  duplicates  and  represent  non¬ 
value-added  costs  in  approximately  70  percent  of  the  cases.  These  tasks  are  re¬ 
flected  as  document  handling  costs  imder  the  heading  "Before  MSDS  screening 
factor  applied"  in  Table  A-1. 

Because  the  contractor  screens  MSDS  records  for  duplicates,  the  volume  re¬ 
turning  to  NEHC  is  approximately  30  percent  of  the  original  number  received. 
To  accoimt  for  this  in  our  model,  we  deducted  70  percent  from  the  estimated 
processing  cost  for  original  submissions.  Indirect  processing  costs  (contractor 
services)  will  be  discussed  later  in  this  appendix. 


Environmental  Control  and  Packaging  Division  (Ships  Parts  Control 
Center) 


The  purpose  for  SPCC  involvement  in  MSDS  processing  is  to  obtiiin  and  as¬ 
sign  the  hazardous  characteristic  code  (HCC)  and  special  material  characteristic 
code  (SMCQ  for  each  hazardous  item.  Research  and  communication  with  sup¬ 
pliers  and  manufacturers  accoimt  for  the  majority  of  the  cost.  In  an  effort  to  ob¬ 
tain  HCC  and  SMCC,  personnel  must  invest  a  significant  amount  of  time  in 
research  and  communication  with  the  supplier.  This  information  equates  to  a 
significant  processing  cost.  Because  only  5  percent  of  the  records  actually  reach 
SPCC,  however,  these  costs  do  not  significantly  contribute  to  the  program's  over¬ 
all  cost. 


Navy  Material  Transportation  Office 

A  recent  policy  decision  to  process  MSDSs  only  for  centrally  managed  items 
with  national  stock  numbers  has  dramatically  reduced  the  NAVMTO  MSDS 
processing  requirement.  Again,  our  research  indicates  that  no  more  than 


5  percent  of  all  submissions  currently  process  through  this  subfocal  point  for  the 
addition  of  transportation  data. 

The  research  invested  in  an  MSDS  at  this  point  is  not  exhaustive,  consisting 
primarily  of  a  reference  to  other  published  documents.  Rarely  does  research  re¬ 
quire  contacting  the  supplier  or  manufacturer  directly.  Consequently,  we  con¬ 
sider  the  NAVMTO  processing  impact  insignificant  in  terms  of  cost. 

Aggregate  Costs  and  Summary 


The  total  direct  processing  costs  to  the  Navy  are  associated  with  the  proc¬ 
esses  described  in  the  subsections  above.  The  aggregate  (total)  unit  cost  of  each 
MSDS  must  include  those  processes  currently  performed  by  a  government  con¬ 
tractor.  Contractor  services  primarily  consist  of  data  entry,  limited  research,  and 
quality  control.  For  a  fixed-dollar  contract  and  annual  voliune  estimated  at 
50,000  total  (gross)  MSDS  submissions,  we  calculate  a  cost  of  $26.50  per  MSDS 
processed.  We  then  calculate  the  aggregate  cost  as  shown  in  Table  A-2. 

Table  A-2. 

Summary  of  Current  Costs 


Average  unit  cost  (from  Table  A-1) 

$13.24 

50,000  submitted  (gross) 

50,000 

Navy  processing  (direct) 

$661,500 

Contract  FY94 

$1,325,000 

Total  MSDS  processing  cost 

$1,986,500 

Reengineered  Processing  Costs 

On  the  basis  of  our  proposed  notional  architecture  for  the  MSDS  data  flow 
described  in  Chapter  3,  we  can  identify  the  processes  fundamentally  altered  from 
the  current  process  and  any  associated  cost  differences.  Any  reduction  in  these 
activities  reduces  costs  at  no  expense  to  the  quality  of  the  product.  In  short,  we 
believe  that  the  cost  savings  opportunity  in  eliminating  nonvalue-added  efforts 
exceeds  50  percent  of  the  total  current  processing  costs. 

By  way  of  comparison.  Table  A-3  illustrates  estimated  reengineered  process¬ 
ing  costs  in  a  format  comparable  to  Table  A-1.  In  the  electronic  environment,  vir¬ 
tually  all  administrative  tasks  become  unnecessary. 

In  the  reengineered  process,  procurement  contracting  officers  (PCOs)  iden¬ 
tify  duplicate  records  during  the  normal  course  of  the  HAZMAT  purchase.  The 
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effort  invested  in  identifying  the  duplicate  MSDSs  consists  of  those  actions  listed 
below  the  "Before  MSDS  screening  factor  applied"  heading.  In  this  case,  redun¬ 
dant  efforts  are  limited  to  those  actions  performed  at  the  procurement  office. 
This  represents  a  substantial  reduction  in  effort  and  would  accoimt  for  the  ma¬ 
jority  of  the  Navy's  direct  savings. 

Table  A-3. 

Estimated  Processing  Costs  in  the  Proposed  Electronic  Environment 


Cost 

activity 

Before  MSDS 
screening 
factor  applied 

After  MSDS  screening 
factor  applied 

Total  cost 
($) 

Procurement 

office 

($) 

NEHC 

($) 

spec 

($) 

NAVMTO 

($) 

Document  handling 

— 

— 

— 

— 

$0.00 

Document  processing 

2.70 

0.90 

1.30 

0.90 

5.80 

Quality  control/research 

— 

6.78 

7.82 

2.70 

17.30 

Communications 

0.18 

0.54 

0.78 

0.02 

1.52 

Storage 

— 

0.07 

— 

— 

0.07 

Total  gross  cost 

$2.88 

$8.29 

$9.91 

$3.62 

$24.69 

Screening  factor 

100% 

30% 

5% 

5% 

— 

Cost  after  screening  for 
dupiicates/local  stock  numbers 
(net) 

$2.88 

$2.49 

$0.50 

$0.18 

$6.05 

Note:  Figures  rounded  to  the  nearest  whole  penny. 


Based  on  the  electronic  receipt  and  processing  of  MSDS  records,  we  project  a 
60  percent  reduction  in  costs  at  NEHC.  Because  the  requirement  for  limited  data 
entry  will  likely  continue,  we  included  these  costs  in  the  estimate  as  part  of  the 
document  processing  costs.  We  also  assume  that  a  continuing  level  of  quality 
control  and  research  will  remain.  Although  it  is  likely  that  the  electronic  struc¬ 
ture  will  enhance  the  focal  point's  ability  to  perform  quality  control  and  research, 
we  believe  that  any  cost  savings  estimate  in  this  area  is  too  subjective  to  include 
as  part  of  the  model. 

In  addition  to  eliminating  administrative  redimdancies,  electronic  process¬ 
ing  also  offers  the  cheapest  storage  solution.  Because  DoD  policy  requires  the  fo¬ 
cal  point  to  maintain  each  MSDS  for  30  years,  storage  is  a  significant  cost  to  the 
Navy  now  and  in  the  future.  Electronic  media  storage  presents  the  most  viable 
solution  because  electronic  records  require  negligible  space  and  effort  to  main¬ 
tain. 
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Contractor  Cost  Analysis 

Table  A-4  estimates  the  level  of  effort  required  by  the  contractor  for  each  op¬ 
erating  scenario.  These  are  estimates  for  demonstration  purposes  only;  they  are 
always  subject  to  negotiation  among  the  Navy  sponsor,  PCO,  and  contractor. 
We  identify  tasks  reduced  or  eliminated  by  electronic  processing  and  remove  the 
associated  costs  from  the  value  of  the  contract.  The  comparison  of  the  cost  struc¬ 
ture  estimates  illustrates  the  efficiency  gained  through  use  of  technology  in  oth¬ 
erwise  labor-intensive  functions.  ITus  comparison  assumes  full  EDI  imple¬ 
mentation  and  participation  by  the  Navy's  trading  partners.  For  the  near  future, 
we  believe  savings  will  be  more  modest,  corresponding  directly  to  the  level  of 
implementation  and  trading  partner  participation  achieved. 

In  this  example,  we  estimate  the  breakdown  of  contractor  costs  by  each  cost 
activity  performed  in  support  of  the  contract.  Initially,  we  eliminated  estimated 
contractor  fee  and  general  and  administrative  (G&A)  costs  to  estimate  the  G&A 
base.  We  then  ehminated  from  the  G&A  base  the  estimated  overhead,  assumed 
to  be  100  percent  of  direct  labor  cost.  For  this  analysis,  we  also  assumed  over¬ 
head  to  be  completely  variable  with  total  labor.  In  reality,  actual  overhead 
would  consist  of  fixed  or  semi-fixed  costs,  such  as  the  building  lease  and  utilities, 
in  addition  to  those  costs  generally  considered  variable.  We  assumed  labor  to  be 
a  variable  cost. 

By  breaking  down  the  cost  of  services  provided  into  each  activity,  we  can 
then  isolate  the  costs  that  can  be  reduced  or  eliminated  by  using  EDI  and  the 
reengineered  process.  In  the  new  process,  for  example,  the  requirement  to  screen 
MSDSs  by  changes,  or  duplicates  is  eliminated.  Labor-intensive  processes,  such 
as  data  entry,  and  administrative  processes  benefit  most  from  EDI.  Recognizing 
that  these  requirements  would  probably  not  be  eliminated  completely  because  of 
required  editing,  we  estimated  a  reduction  of  80  percent.  We  assume  no  change 
in  screening  part  numbers  or  in  the  level  of  effort  dedicated  to  quality  control. 

We  can  then  estimate  the  direct  costs  as  the  siim  of  labor  for  each  activity. 
By  adding  overhead,  G&A  costs,  and  contractor  fees,  we  can  estimate  the  value 
of  services  provided,  after  fully  implementing  EDI,  as  shown  in  Table  A-4. 
While  the  numbers  used  in  Table  A-3  are  not  intended  to  represent  the  contrac¬ 
tor's  actual  cost  structure,  we  believe  significant  cost  reductions,  potentially  ex¬ 
ceeding  50  percent,  are  possible. 

Further,  by  including  the  estimated  savings  realized  directly  by  the  Navy, 
we  can  prepare  a  similar  table  to  estimate  total  savings.  Table  A-5  summarizes 
the  total  savings  estimates. 
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Table  A4. 

Estimate  of  Contractor  Costs  and  Potential  Reductions 


Current  process 

FY94  contract  value 

$1,325,000 

Deduct  fee: 

@  10%  of  total  costs 

f120.545l 

Total  costs 

1,204,455 

Deduct  G&A: 

@  13%  of  G&A  base 

f 138.5761 

G&A  base 

1.065.879 

Overhead 

@  100%  labor 

532,940 

Direct  costs 

Sorting  adds/duplicates 

53,294 

Screening  part  numbers 

79,941 

Data  entry 

239,823 

Quality  control 

79,941 

Administrative  functions 

79.941 

532,940 

Reengineered  process 

G&A  base 

Direct  costs 

Sorting  adds/duplicates° 

n/a 

Screening  part  numbers 

79,941 

Data  entry” 

48,000 

Quality  control 

79,941 

Administrative  functions' 

16.000 

223,882 

Add  overhead: 

@  100%  labor 

223.882 

447,764 

Add  G&A: 

@  13%  of  G&A  base 

58.209 

505,973 

Add  fee: 

@  10%  of  costs 

50.590 

Estimated  value 

S556.605 

•  In  the  notional  concept,  procurement  activities  screen  MSDSs  before  submission  to  the  focal  point.  This 
task  would  therefore  not  be  required  by  the  contractor. 

“’These  requirements  were  assumed  to  be  reduced  by  approximately  80  percent  at  full  EDI  implementation. 
'Rounded  to  nearest  thousand. 
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Table  A-5. 

Reengineered  Processing  Costs,  Including  Percentage 
Reduction  After  Fully  Implementing  EDI 


Average  unit  cost  (from  Table  A-3) 

$6.05 

54% 

50,000  submitted  (gross) 

- 

Navy  processing  (direct) 

54% 

Contract  FY94 

58% 

Total  MSDS  processing  cost 

$858,000 

57% 
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Appendix  B 

Electronic  Data  Interchange 


Electronic  data  interchange  (EDI)  is  the  computer-to-computer  exchange  of 
routine  business  documents  between  trading  partners  using  a  public  standard 
format.  Private  firms  and,  to  a  limited  extent,  government  organizations,  are  us¬ 
ing  EDI  to  exchange  purchase  orders,  shipping  notices,  receipts,  invoices,  pay¬ 
ments,  and  a  variety  of  other  business  documents.  Rather  than  preparing  paper 
and  sending  it  through  the  mail,  or  using  other  communications  methods  such  as 
telex,  EDI  users  exchange  business  data  directly  between  their  respective  com¬ 
puter  systems.  It  is  not  limited  by  differences  in  computer  or  communications 
equipment.  Rather,  EDI  bridges  the  information  gap  between  organizations  with 
different  computer  systems.  In  doing  so,  EDI  users  reap  a  number  of  benefits,  in¬ 
cluding  reduced  data  entry  errors,  decreased  paper  handling,  reduced  invento¬ 
ries,  improved  cash  management,  shortened  order  times,  and  improvements  in 
overall  operating  efficiency. 


Definition 


Electronic  data  interchange  is  defined  as 


The  exchange  of  routine  business  transactions  in  a  computer  processable  format,  cover¬ 
ing  such  traditional  applications  as  inquiries,  planning,  purchasing, 
acknowledgments,. . .  test  results,  shipping  and  receiving,  invoices,  payments,  and  fi¬ 
nancial  reporting.^ 

We  can  characterize  EDI  as  follows; 

♦  It  is  a  set  of  automated  business  transactions  flowing  between  organizations. 

♦  It  relies  on  supporting  business  application  software  but  is  not  itself  a  com¬ 
puter  system. 

♦  It  is  the  process  by  which  transactions  are  linked  to  the  application  software 
to  improve  business  processes. 

♦  It  is  a  philosophy  for  conducting  business.  It  integrates  business  functions, 
is  the  basis  for  process  improvement,  and  extends  the  traditional  bounds  of 
the  enterprise  in  the  marketplace. 


^Data  Interchange  Standards  Association  Inc.,  An  Introduction  to  Electronic  Data  Inter¬ 
change,  September  1991. 
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Several  years  ago,  the  Garter  Group,  a  consulting  firm,  identified  the  follow¬ 
ing  attributes  of  commercial  business  processing: 

♦  Of  all  computer  information  entry,  75  percent  comes  from  another  com¬ 
puter. 

♦  For  each  product  shipment,  14  information  exchanges  occur. 

♦  Creating  and  exchanging  one  business  page  costs  $50  manually  and  $4  elec¬ 
tronically. 

Generally,  EDI  benefits  fall  into  two  categories:  direct  and  indirect.  Direct 
benefits  are  those  associated  with  eliminating  paper  handling  and  include 

♦  reduction  in  data  entry  costs, 

♦  reduction  in  researching  cind  correcting  data  entry  errors, 

♦  elimination  of  the  delays  and  costs  associated  with  mailing  paper  forms,  and 

♦  elimination  of  paper  reproduction  and  storage  costs. 

Indirect  benefits  accrue  from  changed  business  practices  (usually  associated 
with  automating  and  streamlining  previous  manual  processing).  They  are  typi¬ 
cally  harder  to  identify  and  quantify.  In  many  EDI  applications,  however,  they 
represent  significantly  larger  opportunities  than  the  direct  savings.  The  follow¬ 
ing  are  typical  indirect  benefits  in  material  management: 

♦  reduction  in  inventory  size  zmd  handling, 

♦  reduction  in  transportation  costs, 

♦  reduction  in  production  lead  times,  and 

♦  reduction  in  procurement  costs  and  delays. 


A  National  Standard  for  EDI 

In  the  mid-1970s,  the  commercial  transportation  industry  began  to  use  elec¬ 
tronic  transmission  and  automation  concepts  to  track  railway  cars  and  contain¬ 
ers.  In  1978,  the  American  National  Standards  Institute  established  the 
Accredited  Standards  Committee  (ASC)  X12  to  define  national  standards  for 
EDI.  From  those  beginnings,  EDI  has  grown  steadily  into  all  areas  of  American 
and  international  commerce. 
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EDI  IN  THE  Department  of  Defense 


In  many  ways  the  Military  Standard  Requisitioning  and  Issue  Procedures, 
initiated  in  1962,  is  the  earliest  implementation  of  EDI.  Computers  at  Service  ac¬ 
tivities  aroimd  the  world  maintain  asset  balances  for  their  sites.  When  consump¬ 
tion  reduces  inventory  to  a  preestablished  reorder  point,  the  computer  generates 
a  standard-format  electronic  requisition  to  an  inventory  control  point  (ICP).  The 
ICP  computer  determines  the  depot  appropriate  to  receive  delivery  of  the  mate¬ 
rial  and  issues  an  electronic  material  release  order.  All  these  actions  are  per¬ 
formed  with  minimal  human  intervention.  For  some  20  years  after  1962,  DoD 
extended  its  electronic  operations  to  most  supply  operations  but  failed  to  carry  it 
into  many  other  business  functions. 


Components  of  EDI 


Electronic  data  interchange  is  not  technically  complex.  It  is  based  on  the 
use  of  message  standards,  which  ensures  that  aU  participants  use  a  common 
computer  language.  A  message  standard  consists  of  uniform  formats  for  busi¬ 
ness,  security,  and  control  documents;  security  and  control  elements;  and  other 
rules  and  conventions  relating  to  the  use  of  transaction  sets.  To  conduct  EDI  the 
following  components  are  necessary  (see  Figme  B-1): 

♦  application  software  to  generate  the  data  to  be  transmitted  electronically 
and  application  software  to  receive  and  to  process  the  data, 

♦  an  ASC  X12  transaction  set  to  carry  the  data  and  implementation  conven¬ 
tions  to  define  trading  partner  usage, 

♦  translation  software  to  convert  the  data  between  the  application  software 
formats  and  the  ASC  X12  EDI  formats,  and 

♦  a  telecommunications  network  to  transmit  the  EDI  data. 


Transaction  Set 

The  ASC  XI 2  standards  contain  the  transaction  set  848  Material  Safety  Data 
Sheet.  That  transaction  set  can  support  MSDS  data;  in  fact,  it  is  currently  used 
commercially. 
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Figure  B-1. 

Components  for  Conducting  EDI  Transactions 


Translation  Software 

Translation  software  converts  data  between  the  ASC  X12  transmission  for¬ 
mats  and  the  internal  formats  used  by  the  application  software  system(s).  It  also 
maintains  a  historical  record  for  auditing  purposes  and  sends/ receives  informa¬ 
tion  through  telecommunications  networks.  Each  participating  partner  must 
have  access  to  an  EDI  translator. 

Translation  software  can  reside  either  on  the  same  hardware  as  the  applica¬ 
tion  system,  on  a  separate  computer  at  the  site,  or  be  linked  by  communications 
to  a  regional  site.  Translation  software  and  hardware  are  widely  available  from 
commercial  vendors  for  a  variety  of  computers.  The  Navy  currently  uses  Ameri¬ 
can  Business  Computer's  EDI-Excel  translation  software  on  IBM-compatible  per¬ 
sonal  computers  and  IBM  RS/ 6000  platforms.  The  basic  architecture  will 
support  any  ASC  X12-compliant  translator. 


T  elecommunications 

Telecommunications  systems  link  activities  exchanging  EDI  transactions. 
The  Navy  uses  government  and  commercial  telecommunications  media  [e.g., 
value-added  networks  (V ANs),  and  private  networks]  that  link  Navy  translators 
with  trading  partners'  systems.  Existing  capabilities  include  the  Navy  logistics 
network.  Defense  Data  Network,  direct-dial  asynchronous  telephone  lines,  bi¬ 
synchronous  connections,  and  several  VANs. 


Navy  ARCPiiTECTURE 


The  components  of  EDI  form  the  current  overall  architecture  of  the  Navy's 
concept  of  operation,  a  regional  support  scheme  of  shared  translators  located  at 
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translation  sites.  Each  translation  site  supports  multiple  interface  programs  and 
end-user  systems  at  application  sites.  Sites  are  connected  to  one  ore  more  VANs 
that  serve  one  or  more  trading  partners.  Such  an  architecture  emphasizes  a  con¬ 
cept  of  shared  resources,  supports  minimal  trading  partner  connectivity  require¬ 
ments,  and  is  compatible  with  current  commercial  computer  practices. 
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Glossary 


AIAG 

= 

Automotive  Industry  Action  Group 

ANSI 

= 

American  National  Standards  Institute 

ASC 

= 

Accredited  Standards  Committee 

AUL 

= 

authorized  use  list 

BUMED 

= 

Bureau  of  Medicine  and  Surgery 

CAGE 

= 

Commercial  and  Government  Entity 

CAS 

= 

Chemical  Abstract  Services 

CD-ROM 

= 

compact  disc  read-only  memory 

CFR 

= 

Code  of  Federal  Regulations 

QDX 

= 

Chemical  Industry  Data  Exchange 

DDN 

= 

Defense  Data  Network 

DGSC 

= 

Defense  General  Supply  Center 

DLA 

= 

Defense  Logistics  Agency 

DoDI 

= 

Department  of  Defense  Instruction 

EDI 

= 

electronic  data  interchange 

FAR 

= 

Federal  Acquisition  Regulation 

G&A 

= 

general  and  administrative 

GS 

= 

Government  Service 

HAZMAT 

— 

hazardous  material 
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HCC 

=  hazardous  characteristic  code 

Hies 

=  Hazardous  Inventory  Control  System 

HMIS 

=  Hazardous  Material  Information  System 

ICP 

=  inventory  control  point 

IG 

=  Inspector  General 

LAN 

=  local  area  network 

MILSTRIP 

=  Military  Standard  Requisitioning  and  Issue  Proce¬ 

dures 

MSDS 

=  material  safety  data  sheet 

NAVMTO 

=  Navy  Material  Transportation  Office 

NAVSUPSYSCOM 

=  Naval  Supply  Systems  Command 

NEHC 

=  Navy  Environmental  Health  Center 

NLN 

=  Navy  logistics  network 

NSN 

=  national  stock  number 

OPNAVINST 

=  Chief  of  Naval  Operations  Instruction 

OSHA 

=  Occupational  Safety  and  Health  Administration 

P2 

=  Navy  Pollution  Prevention  Program 

PC 

=  personal  computer 

PCO 

=  procurement  contracting  officers 

PIDX 

=  Petroleum  Industry  Data  Exchange 

SHML 

=  ships  hazardous  material  list 

SMCC 

=  special  material  characteristic  code 

spec 

=  Ships  Parts  Control  Center 

VAN 

=  value-added  network 
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